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Applicants note that Luzzio et al. used as the beisis for an anticipation rejection in the 
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of my knowledge and belief the attached English translation is a true translation, 
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CO., INC.. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; 
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statements and the like so made are punishable by fine or imprisonment, or both, 
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Patent Attorney 
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Specification 

Heterocyclic Compounds and Medical Use thereof 

5 Background of the Invention 

The present invention relates to a therapeutic agent for various kinds of 
inflammatory disease. 

It is known that various inflammatory diseases, rheumatoid diseases, 
: immunoreactive diseases, cancer metastasis and viral diseases are caused by the 

10 abnormal production of inflammatory cytokines and matrix metaUoprotease and 
also by the increase in the expression of inflammatory ceU adhesion molecules. 

Although various medicines for these diseases were developed in the prior art, 
fiirther development of a medicine having a stronger efficiency, higher safety and 
weaker side effects is demanded. 
15 The pathophysiological states of various chronic inflammatory diseases are 

considered to be caused by the continuous production of inflammation mediators 
such as cytokines (particularly, inflammatory cytokines including IL-1, ILr2, IL-6, 
IL-8 and tumor necrosis factor (TNF)], adhesion molecules, tissue destroying 
enzymes (such as matrix metaUoprotease), etc. by the continuous extracellidar 
20 stimulation. 

The inflam m atory mediators are produced because the gene expression is 
activated by the extracellular stimulation. A substance having the most 
important role in this step is a transcription factor known as AP-1 or NF-kappa B. 
Namely, it is expected that when the activation of AP-l/NF-kappa B can be 
25 inhibited, the development of inflanunation and the advance thereof into chronic 
stage can be prevented and that such a method wiU be a hopeftd treatment of 
inflamm atory diseases such as rheumatoid arthritis and various autoimmune 



1 



diseases. 

Glucocorticoid hormone (GC) which strongly inhibits the activation of 
intracellular AP-1 and NF-kappa B has been used as a powerftd anti- 
inflammatory agent and immunosuppressant. However, the use of GC as a 
5 medicine is hmited because it has various side effects due to hormonic action 
thereof and it causes rebound phenomenon. 

Disclosure of the Invention 

An object of the present invention is to provide a new compound effective to 
10 cure chronic inflammatory disease with high activity and fewer side effects. 

Another object of the present invention is to provide a pharmaceutical 
composition comprising corresponding new compound. 

■ 

After intensive investigations made for the purpose of finding compounds 
having a strong activity of inhibiting the activation of AP-1 and NF-kappa B and 
15 usefid as a strong remedy for chronic inflammatory diseases, the inventors have 
found that compoxmds of general formula (I) which will be described below have 
this effect. The present invention has been completed on the basis of this finding. 

That is, the present invention provides a heterocydic compound represented 
by the following general formula (I) or a pharmaceutically acceptable salt thereof. 

20 

0 

R^-^N— A^^'^B-N'"^^ (CH J n-R^ 
I I 2 

r2 r3 
(I) 



cydoalkenyl group or a cydoalkenyl group having a substituent(s); each R and R 
is a hydrogen atom or an alkyl group; R^ is an alkyl group, an alkyl group having a 
substituent(s), an alkenyl group, an alkenyl group having a substituent(s), a 
cydoalkyl group, a cydoalkyl group having a substituent(s), a cydoalkenyl group, 

5 a cydoalkenyl group having a substituent(s), an aryl group , an aryl group having a 
substituent(s), an aromatic heterocydic group having at least one hetero-atom 
within a ring or an aromatic heterocydic group having a substituent(s) and at 
least one hetero-atom within a ring; A is a heterocydic ring or a heterocydic ring 
having a substituent(s); B is an aromatic ring, an aromatic ring having a 

10 substituent(s), a heterocydic ring or a heterocydic ring having a substituent(s); n 
is an integer selected from 0 to 6; -Y- is an interatomic bond, -CO-, -C0-0-, -CO- 
NR^-, -CS-NR^-, -SO-, -SO2- wherein each R^ and R^ is a hydrogen atom or an alkyl 
group; and -X- is an interatomic bond, -0-, -O-CHR'-, -CHR^-O-, -0-C0-, -C0-0-, - 
0-CS-, -CS-0-, -S-. -SO-, -SO2-, -S-CHR^-, -CHR^°-S-, -S-CO-, -CO-S-, -S-CS-, -CS-S-, 

15 -SO2-NR"-, -NR^=^-S02-, -NR^^-, -NR"-CHR^'-, -CHR^^-NR"-, -CO-, -C(=NOR^«)-, - 
C(=CHR^^-,-CO-CHR^-, -CHR^^-CO-, -CO-NR^-, -NR^-CO-, -CR^R^-, -CHR^- 
CHR^'-, -CR^CR^-, -0-CHR^-CHR'^- wherein each R^ R^ R^ R^° R''. R'', R'^. R''. 
R^\ R^, R^, R^° and R^^ is either of a hydrogen atom or an alkyl group; each of R", 
R^^ R^^ B}\ B}\ R^^ R^^ and R^ is either of a hydrogen atom, an alkyl group or 

20 an acyl group; each of R^ and R^^ is either of a hydrogen atom, a hydroxy group or 
an alkyl group; and R^^ is a hydrogen atom, a hydroxy group, an alkyl group, an 
alkyl group having a substituent(s), a mercapto group, an alkoxy group, an 
alkylthio group, an acyloxy group, an amino group, an alkylamiao group, an amiao 
group substituted with an amino protective group, a carboxyl group, an 

25 alkoxycarbonyl group, an aminocarbonyl group, or a cyano group. 

Further, the present invention provides an AP-1 or NF-kappaB activation 



production inhibitor and an inflammatory ceU adhesion factor expression inhibitor, 
each of which comprises, as an active ingredient, the above-described heterocycUc 
compound or a pharmaceuticaUy acceptable salt thereof, and these can be used as 
an anti-inflammatory agent, an anti-rheumatism agent, an immuno-suppressive 
.5 agent, a cancer metastasis inhibitor, an antiviral agent or a curative agent for 
arterial sclerosis. 

It is to be noted that a heterocydic compound or a pharmaceuticaUy 
acceptable salt thereof according to the present invention, in which is a 
cydoalkyl group having a substitiient(s), may be more effective. Among these, 

10 compounds wherein is a cyclopropyl group having a substitiient(s), more 
spedficaUy either of a 2,2-dimethylcyclopropyl group or a 2,2-dichlorocydopropyl 
group are of high activity. Among these, higher activity can be obtained by 
compounds wherein R^ is 2.2-dimethylcydopropyl group or 2,2-didilorocydopropyl 
group, -Y- is -CO- and n=0; or compounds wherein R^ is an aryl group or an aryl 

15 group having a substitiient(s), -Y- is -CO- and n=l; or compounds wherein R* is 
an aryl group or an aryl group having a substitiient(s). -Y- is an interatomic bond 
and n is 1 or 2. 



Best Mode for carrying out the Present Invention 
20 Examples of tiie halogen atom in the present invention indude a fluorine 

atom, a chlorine atom, a bromine atom and an iodine atom. 

The alkyl group means a straight-diain or brandied-chain alkyl group 
having 1 to 6 carbon atoms sudi as a methyl group, an ethyl group, a n-propyl 
group, an isopropyl group, a n-butyl group, an isobutyl group, a sec-butyl group, a 
25 tert-butyl group, a n-pentyl group, an isopentyl group, a tert-pentyl group, a 
neopentyl group, a 2-pentyl group, a 3-pentyl group, a n-hexyl group and a 2-hexyl 

d the ethvl group are preferable. 



The alkenyl group means a straight-chain or branched-chain alkenyl group 
having Ito 6 carbon atoms such as a 1-propenyl group, an allyl group, an 
isopropenyl group, a 1-butenyl group and a 2-butenyl group. 

The cydoalkyl group means a cydic alkyl group having 3 to 6 carbon atoms 
such as a cydopropyl group, a cydobutyl group, a cydopentyl group and a 
cydohexyl group, wherein the cydopropyl group is a preferable cydoalkyl group. 

The cydoalkenyl group means a cydic alkenyl group having 3 to 6 carbon 
atoms such as a cydopropenyl group, a cydobutenyl group, a cydopentenyl group 
and a cydohexenyl group. 

The hetero atom means sped£calLy, for example, an oxygen atom, a sulfur 
atom and a nitrogen atom, wherein nitrogen atom is preferable. 

The an aryl group means specifically, for example, a phenyl group, an 
indenyl group, a naphthyl group and a fluorenyl group, wherein phenyl group is 
preferable. 

The aromatic heterocydic group haviug at least one hetero atom means 
specifically, for example, a pyranyl group, a pyridyl group, a P5aidazyl group, a 
pjrrimidyl group, a pjrrazyl group, a fiiryl group, a thienyl group, a pjnrrolyl group, 
an oxazolyl group, an isoxazolyl group, a thiazolyl group, an isothiazolyl group, an 
imidazolyl group, a triazolyl group, a tertazolyl group, a pjrrazolyl group, a 
fiirazanyl group, a thiadiazolyl group and a indolyl group, wherein pjnridyl group, 
pyrimidyl group, imidazolyl group and triazolyl group are preferable, and among 
them pyridyl group is more preferable. 

The acyl group means a formyl group, an acyl group having a straight-chain, 
a branched-chain or a cydic alkyl group having 1 to 6 carbon atoms or an acyl 
group having a substituted or unsubstituted aryl group, and specifically, it 
iadudes, for example, a formyl group, an acetyl group, a propionyl group, a 
butyloyl group, an isobutyloyl group, a valeloyl group, an isovaleloyl group, a 



pivaloyl group, a hexanoyl group, an acryloyl group, a metacryloyl group, a 
crotonoyl group, an isocrotonoyl group, a benzoyl group and a naphthoyl group. 

The acyloxy group means a formyloxy group or an acyloxy group having a 
straight-chain, a branched chain or a cydic alkyl group having 1 to 6 carbon atoms 
or an acyloxy group having an substituted or imsubstituted aryl group, and 
specifically, it includes, for example, a formyloxy group, an acetoxy group, a 
propionyloxy group, a butyloyloxy group, an isobutyloyloxy group, a valeloyloxy 
group, an isovaleloyloxy group, a pivaloyloxy group, a hexanoyloxy group, an 
acryloyloxy group, a metacryloyloxy group, a crotonoyloxy group, an 
isocrotonoyloxy group, a benzoyloxy group and a naphthoyloxy group. 

The alkoxy group means an alkoxy group having a stragith chain, a branced 
chain or a ring alkyl group having 1 to 6 carbon atoms such as a methoxy group, 
an ethoxy group, a n-propoxy group, an isopropoxy group, a n-butoxy group, an 
isobutoxy group, a sec-butoxy group, a tert-butoxy group, a cyclopropyloxy group, a 
cyclobutoxy group, a cyclopentyloxy group and a cyclohexyloxy group, wherein 
.methoxy group and ethoxy group are preferable. 

The alkylthio group means an alkylthio group having a straight-chain, a 
branched-chain or a ring alkyl group having 1 to 6 carbon atoms such as a 
methylthio group, an ethylthio group, a n-propylthio group, an isopropylthio group, 
a n-butylthio group, a isobutylthio group, a sec-butylthio group, a tert-butylthio 
group, a cydopropylthio group, a cydobutylthio group, a cydopentylthio group and 
a cydobutylthio group. 

The alkylamino group means an amino group mono-substituted or bi- 
substituted with alkyl group, the alkyl group induding those having been specified 
in above description of the "alkyl group". Specifically, the alkylamino group 
indudes, for example, an amino group, a methylamino group, an ethylamino group, 
a propylamino group, an isopropylamino group, a dimethylamino group, a 



diethylamino group, a dipropylaauno group, a diisopropylamiao group and a 
methylethylamiao group. 

The amiao protective group means a normally used protective group, 
including unlimitedly those substances that can protect the amino group against 
various reactions. Specifically, the amino protective group iadudes an acyl group 
such as a formyl group, an acetyl group and a pivaloyl group; and an 
alkoxycarbonyl group such as a methoxycarbonyl group, an ethoxycarbonyl group, 
a tert-butoxycarbonyl group and a (fluorene-9-yl) methoxycarbonyl group. 

The alkoxycarbonyl group includes specifically, for example, 
methoxycarbonyl group, ethoxycarbonyl group, a propoxycarbonyl group, an 
isopropoxycarbonyl group, a n-butoxycarbonyl group, an isobutoxycarbonyl group, 
a sec-butoxyc£irbonyl group and a tert-butoxycarbonyl group. 

In the description of R\ the term having a substituent(s)" in the 
expressions "a cydoalkyl group having a substituent(s)", "a cycloalkenyl group 
having a substituent(s)'' and "a cyclopropyl group having a substituent(s)" means 
being substituted with at least one or more substituents, wherein the substituents 
may be the same or different and a position of the substituent(s) is not specifically 
limited but may be arbitrarily determined. Specifically, the term includes, for 
example, a halogen atom, an alkyl group, a substituted alkyl group, a carboxyl 
group, an alkoxycarbonyl group, a cyano group, an alkylamino group, and an 
amino group substituted with an amino protective group. 

In the description of R^, the term '"having a substituentCs)" in the expression 
"an alkyl group having a substituentCs)" means being substituted with at least one 
or more substituents, wherein the substituents may be the same or different and a 
position of the substituent(s) is not specifically hmited but may be arbitrarily 
determined. Specifically, the term includes, for example, a halogen atom, a 
hydroxy group, an alkoxy group, a carboxyl group, an alkoxycarbonyl group, a 



cyano group, an alkylamino group, and an amino group substituted with an amino 
protective group. 

In the description of R^, the term '^having a substituent(sy' in the 
expressions "a cycloalkyl group having a substituent(s)" and "a cydoalkenyl group 
5 having a substituent(s)" means being substituted with at least one or more 
substituents, wherein the substituents may be the same or different and a position 
of the substituent(s) is not specifically limited but may be arbitrarily determined. 
Specifically, the term includes, for example, a halogen atom, a hydroxy group, an 
alkoxy group, a carboxyl group, an alkoxycarbonyl group, a cyano group, an 
10 alkylamino group, and an amino group substituted with an amino protective 
group. 

In the description of R"*, the term 'Tiaving a substituent(s)" in the 
expressions "an aryl group having a substituent(sy' and "an aromatic heterocyclic 
group haviag one or more hetero atoms having a substituent(s)" means having one 

15 to three substituents on the ring, wherein the substituents may be the same or 
different and a position of the substituent(s) is not specifically limited but may be 
arbitrarily determined. Spedfically, the term includes, for example, a halogen 
atom, an alkyl group, a substituted alkyl group, a hydroxy group, an alkoxy group, 
a carboxyl group, an alkoxycarbonyl group, a cyano group, an alkylamino group, 

20 and an amino group substituted with an amino protective group. 

The term "heterocyclic ring^' in the expression "a heterocydic ring or a 
heterocychc ring having a substituent(s)" in the description with reference to A 
and in "a heterocyclic ring or a heterocychc ring having a substituentCs)" in the 
description with reference to B is used to mean a heterocydic ring comprising a 

25 single ring or two rings with 5 to 7 members consisting of carbon and nitrogen, 
oxygen, sulfur and so on, and indudes spedfically, for example, pyridine, 
dihydropyran, pjaidazdne, pyrimidine, pyrazine, triazine, tetrazine, pyrrole, fiiran, 
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thiophene, oxazole, isoxazole, thiazole, isothiazole, imidazole, triazole, pyrazole, 
furazan, thiadiazole, pyrrolidine, piperidine, piperazine, indole, benzopyrazole, 
benzoxazole, benzothiazole, benzoimidazole, benzofinran, benzothiophene, 
pjorazolopyridine, qiiinoline, isoquinoline, naphthyUdine and benzodiazepine. 
Preferably, the heterocyclic ring should be the one shown in the following diagram, 
and more preferably pyridine. It is to be noted that for those bonds in both sides 
with respect to A and B, i.e., the bonds of NR^ and X with A and the bonds X and 
NR^ with B, the bond positions of them are not limited but may be arbitrarily 
determined. 




In the above formulas, the first two formulas are preferred. 

The term "aromatic heterocyclic ring" in the expresion "an aromatic 
heterocychc ring or an aromatic heterocydic ring having a substituent(s)" in the 
description with reference to A and "an aromatic heterocychc ring or an aromatic 
heterocychc ring having a substituent(s)" in the description with reference to B 
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represents an unsaturated aromatic heterocyclic ring comprising a single ring or 
two rings with. 5 to 7 members consisting of carbon and nitrogen, oxygen, sulfur 
and so on, and includes specifically, for example, pyridine, dihydropyran, 
pyridazine, pyrimidine, pyrazine, triazine, tetrazine, pyrrole, furan, thiophene, 
oxazole, isoxazole, thiazole, isothiazole, imidazole, triazole, pyrazole, furazan, 
thiadiazole, indole, benzopyrazole, benzoxazole, benzothiazole, benzoimidazole, 
benzofuran, benzothiophene, pyrazoiopyridine, quinoline, isoquinoline, 
naphthylidsme and benzodiazepine. 

The term "an aromatic ring" in the expression "an aromatic ring or an 
aromatic ring having a substituent(s)" in the description with reference to B 
represents an aromatic ring comprising a single ring or two rings consisting of 
carbon atoms, and includes specifically, for sample, benzene, naphthalene, indene 
and naphthalene, wherein benzene is preferable. It is to be noted that the 
positions of the bonds at both sides with respect to B, i.e., the bonds with X and 
NB?, are not specifically limited but may be arbitrary determined. 

The term "having a substituent(s)" in the expression "a heterocydic ring 
having a substituent(s)" in the. description with reference to A and "an aromatic 
ring having a substituent(s)" in the description with reference to B means having 
one to three substituents on the ring, wherein the substituents may be the same or 
different and the position of the substituent(s) is not specifically hmited but may 
be arbitrarily determined. Specifically, the term includes, for example, a halogen 
atom, an alkyl group, a substituted alkyl group, a hydroxy group, an alkoxy group, 
a carboxyl group, an alkoxycarbonyl group, a cyano group, an alkylamino group or 
an amino group substituted with an amino protective group. 

As heterocydic compoimds represented by the general formula 0) in daim 1 
and pharmaceutically acceptable salts thereof, the preferred are those wherein B 
is a phenylene group; is a cydoalkyl group having a substituent(s) or a 



cydoalkenyl group having a substituent(s); is a hydrogen atom or an alkyl 
group; is a hydrogen atom or an alkyl group; R* is an alkyl group which may be 
substituted, a cydoaUtyl group which may be substituted, a cydoalkenyl group 
which may be substituted, an aryl group which may be substituted or an aromatic 
5 heterocydic ring group which may be substituted and also has one or more hetero 
atoms; -X- is -0-, -O-CHR'-, -CHR«-0-, -0-C0-, -C0-0-, -0-CS-. -CS-0-, -S-, -SO-, 
-SO2-, -S-CHR«-, -CHR^°-S-, -S-CO-, -CO-S-. -S-CS-. -CS-S-, -SO^-NR"-. -NR^^-SO^-, 
-im"-CHR»^-, -CHR^^-NR"-. -CO-, -C(=NOR^»).. -C(=CHR'^-,-CO-CHR^-. - 
CHR21-CO-, -CO-NR^-, -NR23-CO-, -CR^R^^, -CHR^-CHR^'- or -CR^CR^^- 
3 wherein R', R«, R^ Ri° R^" B.^\ R^, R^s and R^ are either of a hydrogen atom or an 
alkyl group; R". Rl^ R", R", Ri«, R^^, R22 and R^ are either of a hydrogen atom, 
an alkyl group or an acyl group; R^^ and R^^ are a hydrogen atom or an alkyl group; 
R and R^' are either of a hydrogen atom, a hydroxy group or an alkyl group; R^^ is 
a hydrogen atom, an hydroxy group, an alkyl group which may be substituted, a 
> mercapto group, an alkoxy group, an alkylthio group, an acyloxy group, an amino 
group which may be substituted with an alkyl group or an amino protective group, 
a carboxyl group, an alkoxycarbonyl group, an aminocarbonyl group, or a cyano 
group); n is the integer selected from 0 to 6; Y is -C(0)-; and A is an aromatic 
heterocydic ring induding at least one or more nitrogen atom. 

Fxirther, as Uie heterocydic compounds represented by the general formida 
(D set out in daim 1 or pharmaceutically acceptable salt thereof, the following 
compoimds are preferable. 

Preferably, R^ should be a cydoalkyl group having a substituent(s), more 
preferably a cydopropyl group having a substituent(s), and most preferably either 
of a 2,2-dimethylcydopropyl group, a 2,2-dichlorocydopropyl group, a 2,2- 
difluorocydopropyl group or a 2,2-dibromocydopropyl group. Among them, 2,2- 
dimethylcydopropyl group and 2,2-dichlorocydopropyl group are espedally 



12 



preferred. 



In the case where is a 2,2-dimethylcydopropyl group having a 
substituent(s), preferably an absolute configuration of the carbon atom on the 
cyclopropyl group adjacent to the carbonyl group should be S. 

5 Preferably should be a hydrogen atom or a methyl group, and more 

preferably hydrogen atom. 

Preferably R^ should be a hydrogen atom or a methyl group, and more 
preferably hydrogen atom. 

Preferably R^ should be a cydoalkyl group having a substituent(s) or an aryl 
) group having a substituent(s). more preferably cyclopropyl group having a 
substituent(s), and most preferably either of a 2,2-dimethylcyclopropyl group, a 
2,2-dichlorocyclopropyl group, a 2,2-difluorocydopropyl group or a 2,2- 
dibromocydopropyl group. Further, among them, 2,2-dimethylcydopropyl group 
and 2,2-dichlorocydopropyl group are espedally preferred. 

In the case where R^ is a 2.2-dimethylcydopropyl group having a 
substituent(s), preferably the absolute configuration of the carbon atom on the 
cydopropyl group adjacent to the carbonyl group should be S. 

Further, in the case where each of R^ and R^ is a 2,2-dimethylcydopropyl 
group having a substituent(s), preferably the absolute configuration of the carbon 
atoms on the cydopropyl group of R^ adjacent to the carbonyl group should be S for 
both. 

Preferably, A should be either of aa aromatic heterocydic ring or an 
aromatic heterocydic ring having a substituent(s), and more preferably either of a 
pyridine, a pyiidazine, a pyrimidine, a pyridine having a substituent(s). a 
pyridazine having a substituent(s) or a pyrimidine having a substituent(s). 

Preferably, B should be either of an aromatic ring, an aromatic ring having 
a substituent(s), an aromatic heterocydic ring or an aromatic heterocydic ring 
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having a substituent(s), and more preferably a benzene ring or a benzene ring 
having a substituent(s). 

Preferably, X shoiild be an interatomic bond, -0-, -0-CHR^-, -CHR^-0- -S- 
NR--, -CR^R»- or -0-CHR^O-CHR-- wherein R', R\ R- and R- are either of a 
5 hydrogen atom or an alJcyl group; R^^is either of a hydrogen atom, an altyl group 
or an acyl group; and R^^ is a hydrogen atom, a hydroxy group, an alkyl group, an 
alkyl group having a substituent(s), a mercapto group, an alkoxy group, an 
alkylthio group, an acyloxy group, an amino group, an alkylamino group, an amino 
group substituted with an amino protective group, a carboxyl group, an 
10 alkoxycarbonyl group, an aminocarbonyl group, or a cyano group); and more 
preferably -X- should be -0-. -O-CHR'-, -CHR«-0-. -S-. -NR"- or -CR^R^^. wherein 
R'. R®and R^^ are either of a hydrogen atom or an alkyl group; R"is either of a 
hydrogen atom, an alkyl group or an acyl group; and R^^ is a hydrogen atom, a 
hydroxy group, an alkyl group which may be substituted, a mercapto group, an 
15 alkoxy group, an alkylthio group, an acyloxy group, an amino group which may be 
substituted with an alkyl group or an amino protective group, a carboxyl group, an 
alkoxycarbonyl group, an aminocarbonyl group, or a cyano group. 

Preferably, Y should be an interatomic bond, -CO-, -CONR^, -CSNR^- or - 
SO,- wherein R^ and R« are a hydrogen atom or an alkyl group, and more 
20 preferably Y shoidd be -CO-. 

Further, in the present invention, and R^ may be the same or different 
from each other, which may be either of a 2.2-climethylcyclopropyl group, a 2,2- 
dichlorocydopropyl group, a 2,2-difluorocydopropyl group or a 2,2- 
dibromocydopropyl group, and preferably -Y- should be -CO- and n = 0. 
25 Further in the present invention, preferably R^ should be either of a 2,2- 

dimethylcydopropyl group, a 2,2-dichlorocydopropyl group, a 2,2- 
difluorocydopropyl group or a 2,2-dibromocydopropyl group; R^ should be an aryl 
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group or an aryl group having a substituent(s); -Y- should be the -COs and n 
should be an integer selected from 1 to 3. 

Further in the present invention, preferably should be either of a 2,2- 
dimethylcyclopropyl group, a 2,2-dichlorocyclopropyl group, a 2,2- 
5 difluorocydopropyl group or a 2,2-dibromocyclopropyl group; should be an aryl 
group or an aryl group having a substituent(s); -Y- should be an interatomic bond, 
and n should be an integer selected from 2 to 4. 

Further in the present invention, a heterocyclic compound or a 
pharmaceutically acceptable salt thereof represented by any of the following 
10 formulas is preferred. 
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The pharmaceutically acceptable salt includes, for a sufficiently acidic 
compound according to the present invention, for example, an ammonium salt, an 
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alkali metal salt (for example, a sodium salt and a potassium salt which are 
preferable) and an alkali earth metal salt (for example, a calcium salt and a 
magnesiimi salt which are preferable) of the compound, and for a salt of organic 
bases, for example, a dicyclohexylamine salt, a benzathine salt, a N-methyl-D- 
glucan salt, a hydramiae salt and a salt of amino add such as arginine or lysiue. 
Further, for a sufficiently basic compound according to the present invention, the 
pharmaceutically acceptable salt spedfically includes an add added salt of the 
compoimd, for example, an iaorganic add salt such as hydrochloric add, sulJftmc 
add, nitric add and phosphoric add, or an organic add salt such as acetic add, 
lactic add, dtric add, tartaric add, maleic add, ^xmsoAc add and 
monomethylsulfate. Further, depending on the case, the salt may indudes a salt 
hydrate or a hydrate. 

It is to be noted that the present invention should indude all of the isomers 
such as an optical isomer and a geometric isomer, a hydrate, a solvate or a crystal 
form. 

The compounds of the present invention can be sjnithesized by way of the 
following method. 

For example, compounds of the present invention defined ia Q) whereia Xis 
an oxygen atom, Y is a carbonyl group, n=0, Ais pyridine, B is benzene and and 
are the same, can be obtained by reacting corresponding diamine compovmds 
with corresponding add haHde such as an add chloride by 2 or more equivalents in 
the presence of base, or otherwise may be reacted with carboxyhc add by 2 or more 
equivalents in the presence of the condensation agent, as shown below, thereby 
obtaining the intended compoimd. 
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wherem R is a cydoalkyl group having a substituent(s) or a cycloalkenyl group 
having a substituent(s), and the Z is a halocen atom 



Further, by using the reaction shown above with small modification applied 
thereto, it will be also possible to synthesize a compound wherein X is a nitrogen 
atom or a sulfur atom, a compoimd wherein A is a heterocycHc ring other than 
pyridine, or a compound wherein B is an aromatic or a heterocyclic ring other than 
benzene ring. 

For example, compoxmds of present invention defined in (J) wherein X is a 
carbon atom, Y is a carbonyl group, n=0, A is a pjoidine, B is a benzene and and 
are the same, can be obtained by reacting corresponding diamine compounds 
with corresponding acid halide such as an acid chloride by 2 or more equivalents in 
the presence of base, or otherwise may be reacted with a carboxyUc add by 2 or 
more equivalents ia the presence of a condensation agent, leading to a ketone body, 
which will be further reduced to an alcohol compound and the alcohol compoimd 
will be further reduced so as to synthesize a methylene body, as shown below. 
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wherein R is a cydoalkyl group having a substituent(s) or a cydoalkenyl group 
having a substituent(s), and Z is a halogen atom. 

Fxirther, in the above reactions, a compound having different amide 
substituents at opposite ends can be sjnithesized by introducing sequentially the 
5 amide substituents by v^ay of, for example, changing the sequence of the 
procedures after (XI) so that hydrolyzing may be practiced first to generate an 
amine compound, which will be precedently acylated. 

For example, compounds of the present invention defined in ® wherein -X- 
is -OCH2-, Y is a carbonyl group, n=0, Ais pyridine, B is benzene, and and R^ 
10 are the same, can be obtained by reacting corresponding diamine compounds with 
corresponding acid hahde such as an acid chloride by 2 or more equivalents ia the 
presence of base, or otherwise may be reacted with a carboxylic acid by 2 or more 
equivalents in the presence of a condensation agent, thereby obtaining the 
objective compound, as shown below. 
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wherein R is a cycloalkyl group having a substituent(s) or a cycloalkenyl group 
having a substituent(s), X is a leaving group such as a halogen atom and Z is a 
halogen atom. 

Further, by using the reaction shown above with small modification apphed 
thereto, a compoimd wherein X is -OCH2CH2CH2- or -SCHj- can be synthesized 

For example, compoimds of the present invention defined in (T) wherein -X- 
is -CH2-, Yis a carbonyl group, n=0, Ais a thiazole, B is benzene, and and R^ are 
the same, can be obtained by reacting corresponding diamine compotinds with 
corresponding acid hahde such as an acid chloride by 2 or more equivalents in the 
presence of base, or otherwise may be reacted with a carboxyhc acid by 2 or more 
equivalents in the presence of the condensation agent, thereby obtaining the 
objective compound, as shown below. 
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wherein R is a cycloaliyl group having a substituent(s) or a cydoalkenyl group 
having a substituent(s), and Z is a halogen atom. 

For example, compounds of present invention defined in (1) wherein -X- is - 
CH2-. Y is a carbonyl group, n=0, A is piperidine, B is benzene, and and R^ are 
the same, can be obtained by reacting corresponding diamine compounds with 
corresponding add hahde such as an add diloride by 2 or more equivalents in the 
presence of base, or otherwise may be reacted with a carboxyhc add by 2 or more 
equivalents in the presence of the condensation agent, thereby obtaining the 
objective compound, as shown below. 
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wherein R is a cydoalkyl group having a substituent(s) or a cydoalkenyl group 
having a substituent(s), X is a leaving group such as a halogen atom and Z is a 
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halogen atom. 

Further, by using the reaction shown above with small modification apphed 
thereto, a compound wherein X of -CH2CH2- can be synthesized. 

For example, compounds of the present invention defined in (J) wherein -X- 
is an oxygen atom, Y is a carbonyl group, n=0, A is pjoidine, B is benzene, and 
and are different from each other, can be obtained by reacting, corresponding 
diamine compounds with corresponding acid halide such as an add chloride by 
about one equivalent in the presence of base, or otherwise may be reacted with a 
carboxyhc acid by about one equivalent in the presence of the condensation agent, 
thereby introducing a substituent(s) to one end of the diamine compound, and 
similarly the resultant compound may be additionally reacted with the acid hahde 
or the carboxyhc acid having a structure different from that of the acid hahde or 
the carboxyhc acid which has been used in the preceding stage so as to obtain the 
objective compound, as shown below. 
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wherein Rl is an alkyl group, an alkyl group having a substituent(s), a cycloalkyl 
group, a cydoalkyl group having a substituent(s), a cydoalkenyl group, a 
cydoalkenyl group having a substituent(s), an aryl group, an aryl group having a 
substituent(s), a heterocydLLc ring having one or more hetero atoms or a 
heterocydic ring having one or more hetero atoms and a substituent(s); R2 is a 
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cydoalkyl group having a substituent(s) or a cydoalkenyl group having a 
substituent(s); and Z is a halogen atom. 

Further, a compound having different from can be synthesized by, for 
example, introducing an acyl group in incremental steps according to an 
alternative method as shown below. 
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wherein Rl is an alkyl group, an alkyl group having a substituent(s), a cycloalkyl 
group, a cycloalkyl group having a substituent(s), a cydoalkenyl group, a 
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cydoalkenyl group haviag a substituent(s), an aryl group, an aryl group having a 
substituent(s), a heterocyclic ring having one or more hetero atoms or a 
heterocydic ring having one or more hetero atoms and a substituent(s); R2 is a 
cydoalkyl group having a substituent(s) or a cydoalkenyl group having a 
substituent(s); and Z is a halogen atom. 

Fvirther, a compound having different jfrom can be synthesized also 
using such a method in which a substituent(s) for Rl may be introduced at the last 
stage by elaborating an amine protector as an intermediate, as shown below. 
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wherein Rl is an alkyl group, an alkyl group having a substituent(s), a cydoalkyl 
group, a cydoalkyl group having a substituent(s), a cydoalkenyl group, a 
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cycloalkenyl group having a substituent(s), an aryl group, an aryl group having a 
substituent(s), a heterocydic ring having one or more hetero atoms or a 
heterocydic ring having one or more hetero atoms and a substituent(s); R2 is a 
cydoalkyl group having a substituent(s) or a cydoalkenyl group having a 
5 substituent(s); Z is a halogen atom; and P is an amino protective group. 

For example, compounds of the present invention defined in (T) wherein X is 
an oxygen atom, Y is an interatomic bond, n=2, A is a pyridine and B is a benzene, 
can be obtained by reacting monoamide compounds with corresponding alkylating 
agent such as an alkyl hahde in the presence of base, as shown below, thereby 
10 obtaining the objective compoimd. 
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wherein Rl is an alkyl group, an alkyl group having a substituent(s), a cydoalkyl 
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group, a cydoalkyl group having a substituent(s), a cycloalkenyl group, a 
cydoalkenyl group having a substituent(s), an aryl group, an aryl group having a 
substituent(s), a heterocyclic ring having one or more hetero atoms, or a 
heterocydic ring having one or more hetero atoms and a substituent(s); and R2 is a 
cydoalkyl group having a substituent(s) or a cydoalkenyl group having a 
substituent(s). 

To S5nithesize, for example, the compounds of the present invention defined 
in (I) whereia X is an oxygen atom, -Y- is -CONH-, -SOg- or -C00-, n=0, A is a 
P5m.dine and B is a benzene, for example, monoamide compoimds may be used as a 
starting material, and then they may be reacted respectively with the 
corresponding isocyanate, svilfonyl haHde, or ester chlorocarbonate, as shown 
below, thereby obtaining the objective compoimd. 
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wherdxi Rl is an alkyl group, an alkyl group having a substituent(s), a cycloalkyl 
group, a cycloalkyl group having a substituent(s), a cycloalkenyl group, a 
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cycloaUcenyl group having a substituent(s), an aryl group, an aryl group having a 
substituent(s), a heterocyclic ring having one or more hetero atoms, or a 
heterocydic ring having one or more hetero atoms and a substituent(s); and R2 is a 
cydoalkyl group having a substituent(s) or a cydoalkenyl group having a 
5 substituent(s). 

Further, by using a reaction similar to the aforementioned reaction, a 
compound having -Y- of -CSNH- or -SO- may be synthesized. 

It should be appredated that those compounds of the present invention 
obtainable by the methods defined above can be refined by using the known 

10 technologies, induding the extraction, distillation, crystaUization or column 
chromatography, which have been normally used in the organic synthesis. 

Those obtained compounds of the present invention, as will be described 
later, have an activity for inhibiting the AP-1 or NF-kappaB activation and thus 
are useful in providing the cure against the inflammatory diseases which might be 

15 developed by those ta:anscription factors. That is, the compounds of the present 
invention are useful as an anti-inflammatory agent, an anti-rheumatism agent, an 
immunosuppressive agent, a cancer metastasis inhibitor, an antiviral agent or a 
curative agent for arterial sderosis, advantageously without side effects such as 
hormone action, which can inhibit the transcription of genes of a plurahty of 

20 inflammatory cytokines, matrix metafloproteases. inflammatory cell adhesion 
factors, and so on. 

If the compound of the present invention is used as a drug such as the anti- 
inflammatory agent, . it may be administered in the manners of an oral 
administration, an intiravenous administration, a percutaneous administiration 
25 and an administiration by way of eye-instillation. A dosage should be different 
depending on the symptom, an age of a patient and the apphed administiration 
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The compound of the present invention can be formulated by the 
conventional method. The compound can be formulated as a drug product in the 
forms of, for example, an injection, a tablet, a granule, a fine granule, a powder, a 
capsule, a cream, a suppository and the like, wherein those formulation carriers 

5 are available for the drug product, including, for example, lactose, glucose, D- 
mannitol, starch, crystalline cellulose, calcium carbonate, kaohn, amylum, gelatin, 
hydroxypropylcellulose, hydroxypropyhnethylcellulose, polyvinyl pyrrohdone, 
ethanol, carboxymethylcellulose, carboxymethyl cellulose calcium salt, 
magnesium stearate, talc, acetyl cellulose, saccharose, titanium oxide, benzoic add, 

10 p-oxybenzoate ester, sodium dehydro acetate, gum arabic, tragacanth, 
methylcellulose, egg york, surfactant, sucrose, simple syrup, dtric add, distilled 
water, ethanol, glycerin, propylene glycol, macrogol, sodium monohydrogen 
phosphate, sodium dihydrogen phosphate, sodium phosphate, dextrose, sodium 
chloride, phenol, thimerosal, p-oxybenzoic ester and sodium hydrogensulfite, 

1 5 which will be mixed with the compound of the present invention in use depending 
on the form of the drug product. 

Further, a content of an active constituent induded in the drug product of 
the present invention may be varied in dependence on the form of the drug product 
and not specifically limited but typically in the range of 0.01-100 wdght percent, 

20 preferably in the range of 1~ 100 weight percent. 

The present iavention will now be described in more detail with reference to 
examples, though the present invention is not limited to those. 

(Example 1) 

Process 1: Synthesis of a diamine compound (4) 
25 Potassium carbonate (55.2g, 0.4mol) was added into dimethylformamide 

(300ml) solution induding 2-chloro-5-mtropyridine (1) (31.7g, 0.2mmol) and 4- 

A ^rrP(i for 1 8 hours After the reaction having 



been completed, the solution was poured into water (1.5 liter), and the separated- 
out sohd was filtered and dried, thereby obtained a dinitro compound (3) (48.2g, 
92%). The obtained dinitro compound (3) (26. Ig, O.lmol) was dissolved into 
methanol (1.75 liter),, into which in turn 10% palladium carbon (50% water 
content) (2.6 Ig) was added, and further hydrogen gas was blown, thus reduced 
under normal pressure. After the reaction having been completed, celite iSItering 
was applied to remove the palladium carbon, and then, after the solvent having 
been evaporated, it was purified by using silica gel column chromatography 
(dLchloromethane, methanol), thus obtained a diamine compoxmd (4) (15.8g, 79%). 
IH-NMR (300MHz,CDCl3) 8 =6.67 (2H, d, J=8.7Hz), 6.68 (IH, d, J=8.7Hz), 6.89 
(2H, d, J=8.7Hz), 7.04 (IH, dd, J=8.7, 3.0Hz), 7.69 (IH, d, J=3.0Hz). 
MS(ESI) mJz 202(M+H)^ 

Process 2: Synthesis of a compound of example 1 (5:R=2,2- 
dimethylcy doprop ane) 

The diamine compound (4) (2.035g, lOmmol) obtained in the process 1 was 
dissolved in dLchloromethane (100ml) and added with triethylamine (4ml, 
29mmol) and 2,2-dimethylcyclopropanecarbonyl chloride (3.37g, 25mmol), which 
in turn was stirred at room temperature for 14 hours. After the reaction having 
been completed, the solvent was evaporated, and then extracted with ethyl acetate 
followed by washing, drying and concentration according to the conventional 
manner apphed to the resultant, which was further purified by using silica gel 
column chromatography (ethyl acetate, hexane), thus obtained an objective 
compoimd of example 1 (2.77g, 70%). 

IH-NMR (300MHz, DMS0-d6), 6 =0.75-0.82 (2H, m), 0.96-1.01 (2H, m), 1.13-1.18 
(12H, m), 1.6M.68 (2H, m), 6.93 (IH, d, J=8.7Hz), 7.00 (2H, d, J=8.7), 7.60 (2H, d, 
J=8.7Hz), 8.05 (IH, dd, J=8.7, 2.7Hz), 8,31 (IH, d, J=2.7Hz), 10.07 (IH, s), 10.22 



(Example 2) 

According to the same method as ia example 1, a compoxmd of example 2 
was synthesized by using 4-nitrobenzenethiol and 2-chloro-5-nitropyridine as the 
starting materials. 

5 IH-NMR (300MHz, CDCI3). 6=0.82-0.86 (2H, m), 1.17-1.26 (14H. m), 1.41-1.45 
(2H, m), 6,87 (IH, d, J=8.7Hz), 7.44 (2H, d, J=8.7Hz), 7.52-7.55 (2H, m), 7.78-7.81 
(2H, m), 7.86-7.88 (IH, m), 8.37 (IH, d, J=2.4Hz). MS(ESI) m/z 410(M+H)*. 
(Example 3) 

Triethylamine (35ml) was added into dimethylformamide (50ml) including 
a 2-chloro-5-nitropyridine (1) (9.5g, 60mmol) and para-phenylenediamine 
hydrochloride (10.9g, 60mmol), and stirred at the room temperature for 14 hours. 
After the reaction having been completed, the solution was poured into water, and 
the resultant solid was filtered and then N-(5-mtropyridin-2-yl) para- 
phenylenediamine was obtained as a brown solid. This sohd was dissolved in 
> ethanol (800ml) and added with 5%-palladi\un carbon (2g) so as to cause a 
hydrogen substitution, and then reduced at 70°C imder the normal pressure for 6 
hours. After the reaction having been completed, the cehte filtering was apphed 
to remove the palladium carbon, and then it was washed by using a mixed solvent 
of ethyl acetate and hexane, thus obtained N-(5-amiao-pyridin-2-yl) para- 
phenylenediamine (8.8g, 75%). 

Thereafter, according to the same method as of the process 2 in example 1, a 
compound of example 3 was obtained by using obtained diamine as the starting 
material. 

IH-NHR (300MHz, DMS0-d6) 8 =0.70-0.80(2H, m), 0.93-0.99 (2H, m), 1.15 (12H, 
s), 1.58-1.66 (2H. m), 6.74 (IH, d, J=9.0Hz), 7.44 (2H, d, J=9.0Hz), 7.50 (2H, d, 
J=9.0Hz), 7.77 (IH, dd, J=9.0, 2.7Hz), 8.28 (IH, d, J=2.7Hz), 8.77 (IH. s), 9.86 (IH, 
s), 9.92 (IH, s). MS(ESD mJz 393(M+H)^ 
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(Example 4) 

Process 1: Synthesis of 2-acetaimde-5-trimethylstaimylpyridiQe (6) 
Triethylamine (1ml, 7.2mmol), acetic anhydride (0.6ml, 6.35mmol) and 4- 
dimethylaminopyridine (Img) were added into a dichloromediane (50ml) solution 
of 2-amino-5-bromopyridine (Ig, 5.8mmol) and stirred at the room temperature for 
15 hours. After the reaction having been completed, the solvent was evaporated 
and the resultant solution was made acidic by hydrochloric add, and then the 
resultant was extracted with ethyl acetate, washed, dried and concentrated 
according to the conventional manner, thus obtaiaed 2-acetamide-5-bromopyridiae 
(808mg, 65%) as a white crystal. A toluene (3ml) solution of this 2-acetamide-5- 
bromopyridine (SOmg, 0.14mmol), hexamethylditin (llOmg, 0.336mmol) and 
tetralds (triphenylphosphine) palladiiun (lOmg, O.Olmmol) was stirred at lOOt: 
under argon for 18 hours. After the reaction having been completed, the sohd 
matter was filtered out, and the filtrate was extracted with ethyl acetate, and then 
after having been washed, dried and concentrated according to the conventional 
manner, it was piuified by using the silica gel thin-layer chromatography (the 
ethyl acetate, hexane), thus obtaiaed 2-acetamide-5 -trimethylstannylpyiidine (6) 
(lOmg, 23%). 

IH-NMR (300MHz, CDCI3) 6=0.32 (9H, s), 2.20 (3H, s), 7.77 (IH, dd, J=8.1, 
1.5Hz), 8.14 (IH, d, J=8.lHz), 8.25 (IH, d, J=1.5Hz). MS(ESI) m/z 301(M+H)*. 
Process 2: Synthesis of a palladium comply (7) 

A benzene (50ml) solution of 4-mtrobenzoyl chloride (926mg, 5mmol) and 
tetralds (triphenylphosphine) palladium (2.89g, 2.5nunol) was stirred at the room 
temperature for 6 hours. After the completion of the reaction, the solvent was 
distiUed out, and then Uie solution was washed by the ether thus obtaiaed the 
palladium complex (7) in the form of a light orange crystal (2.08g). 
IH-NMR (300MHz, CDCI3). 6 =7.21-7.39 (18H, m), 7.59-7.71 (14H, m), 7.80 (2H, d. 
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J=9.0H2). 

Process 3: Synthesis of example 4 compound (11:R=2,3- 
dimethylcydopropane) 

A toluene (20ml) solution of the 2-acetamide-5 -trimethylstannylpyiidine (6) 
(lOOmg, 0.336mmol) obtained in the process 1 and the palladiiun complex (7) 
(390mg, 0.48mmol) obtained in the process 2 was stirred at 100°C xmder argon for 
2 hours. After the completion of the reaction, the solution was poured into diluted 
hydrochloric add, extracted with ethyl acetate, and after having been washed, 
dried and concentrated according to the conventional manner, then purified by 
using sihca gel chromatography (ethyl acetate, hexane). thus obtained objective 
material of 2-acetanude-5-(4-nitrophenylcarbonyl) pyridine (8) in the form of a 
hght yeUow crystal (18mg, 20%). 

The obtained 2-acetamide-5-(4-nitrophenylcarbonyl) pyridine (8) (18mg, 
O.OeSmmol) and FeS04 ' 7H2O(200mg, 0.72mmol) were heated and refluxedfor 10 
minutes in the mixed solvent of water (4ml) and ethanol (0.5ml). Further, 100 
mg of aquous ammonia solution was added thereto and reflux was continued for 
another 20 minutes. After the reaction having been completed, the sohd matter 
was filtered out, and the filtrate was extracted with ethyl acetate and then washed, 
dried and concentrated according to the conventional manner, thus obtained 2- 
acetamide -5-(4-aminophenylcarbonyl) pyridine in the form of a yeUow oily matter 
(llmg). 

The obtained 2-acetamide-5-(4-aminophenylcarbonyl) pyridine (20m^ was 
stirred at 70'C in 4M hydrochloric add (3ml) for 2 hours. After the reaction was 
completed, the resultant was extracted with ethyl acetate, and then washed, dried 
and concentrated according to the conventional maimer, purified by using sihca gel 
thin-layer chromatography (ethyl acetate), thus obtained 2-amino-5-(4- 
aminophenylcarbonyl) pyridine (9) (5mg) in the form of a Hght yeUow crystal. 
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4-dimethylaminopyridiQe (0.5mg) and 2,2-diinethylcyclopropane-carbonyl 
chloride (28mg, 0.2minol) was added to a pjaidine (3ml) solution of the obtained 2- 
amino-5-(4-amino-phenylcarbonyl) pyridine (9) (5mg, 0.022mmol), and stirred at 
the room temperatxire for 3 hours. After the completion of the reaction, the 
solution was extracted with ethyl acetate, and then washed, dried and 
concentrated according to the conventional manner, thus obtained a diamide 
compound (10:R= 2,2-dimethylcyclopropane) in the form of a yeUow oily matter 
(15mg). 

Sodium borohydride (3mg) was added to an ethanol (3ml) solution of the 
obtained diamide compoimd (10:R=2,2-dimethylcyclopropane) (14mg) and stirred 
at the room temperature for 2 hours. After the completion of the reaction, the 
solvent was distilled out, and then purified by using sihca gel thin-layer 
chromatography (ethyl acetate, hexane), thus obtained an alcohol compound 
(ll:R=2,2-dimethylcyclopropane) (5mg) of the objective compound of example 4. 
IH-NMR (300MtIz, CDCI3) 6=0.80-0.92 (2H, m), 1.15-1.24 (14H, m), 1.37-1.47 
(2H, m), 5.80 (IH, s), 7.28 (2H, d,J=8.7Hz), 7.35-7.43 (IH, brs), 7.49 (2H, d, 
J=8.7Hz), 7.60-7.67 (IH, m), 8.14 (IH, d, J=8.7Hz), 8.19-8.23 (IH, m), 8.30-8.40 
(IH, brs). MS(ESI) m/z 408(M+H)^ 
(Example 5) 

20%-paIladium hydroxide on carbon (Img) and 4M hydrochloric add (50mg) 
were added to an ethanol solution (2ml) of the alcohol compound obtained in 
example 4 (ll:R=2,2-dunethylcyclopropane) (3mg), and then the solution was 
subjected to the hydrogen substitution and stirred at SO'C for 4 hours. After the 
reaction having been completed, the soUd matter was filtered out, and the filtrate 
was extracted with ethyl acetate and fiirther washed, dried and concentrated 
according to the conventional manner, followed by the purification with the silica 
gel chromatography (ethyl acetate, hexane), thus obtained a methylene compound 
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of the objective compound of example 5 (12:R=2.2-dimethylcyclopropane) (Img). 
IH-NMR (300MH2. CDCI3), 6=0.80-0.90 (2H. m). 1.21-1.28 (14H. m), 1.34-1.42 
(2H, m). 3.88 (2H. s), 7.06-7.13 (4H, m). 7.40-7.49 (4H. m), 8.06-8.12 (IH. m). 
MSCESI) m/z 392(M+H)^ 
5 (Example 6) 

Process 1: Synthesis of 5-acetamide-2-trimethylstannylpyiidine 
An acetic add solution (80ml) of 2-bromo-5-nitropyridine (3g. 14.8mmol) 
and iron (25g, 446mmol) was stirred at the room temperature for 15 hours. After 
the reaction was completed and the solvent was distilled out, the resultant was 
10 extracted by using ethyl acetate, and then forther washed, dried and concentrated 
according to the conventional manner, thus obtained 5-anmio-2-bromopyridine 
(2.26g, 89%) as a white crystal. 

lb an acetic anhydride solution (1.5ml) of the obtained 5-amino-2- 

bromopyxidine (1.75g, 10.2mmol), pyridine (3ml) was added and stirred at the 

15 room temperati^e for 6 hours. After the reaction having been completed, the 

solvent was distilled out, and the resultant was extracted with ethyl acetate and 

washed, dried and concentarated according to the conventional manner, thus 

obtained 5-acetamide-2-bromopyridine (2.135g, 98%) in the form of a white 
crystal. 

20 A toluene (100ml) solution of the obtained 5-acetamide-2-bromopyridine 

(1.3g, 6mmol), hexamethylditin (5g, 15.3mmol) and teti-akis (triphenylphosphine) 
paUadium (Ig. 0.87mmol) was stirred at lOOV under the argon atinosphere for 6 
hours. After the reaction having been completed, the sohd matter was filtered 
out and the filtrate was extracted with ethyl acetate, and washed, dried and 

25 concentrated according to the conventional manner. foUowed by the purification by 
using silica gel chromatography (ethyl acetate, hexane), thus obtained 5- 
acetamide-2-trimethylstannylpyridine (1.45g, 80%). 



47 



IH-NMR (300MHz, CDCI3), 8 =0.33 (9H, s), 2.19 (3H, s), 7.68 (IH, d, J=7.8Hz), 
8.04 (IH, dd, J=7.8, 2.4Hz), 8.66 (IH, d, J=2.4Hz). MS(ES1) mJz 301(M+H)*. 

Then, according to the same method as that in the process 3 of example 4, a 
compound of example 6 was synUiesized by using the above 5-acetamide-2- 
5 trimethylstannylpyridine and the palladium complex obtained in the process 2 
compoimd of example 4 (7) as a starting material. 

IH-NMR (300MHz, CDCI3), 6=0.78-0.91 (2H, m), 1.16-1.26 (14H, m), 1.36-1.46 
(2H, m), 5.68 (IH, s), 7.03-7.10 (IH, m), 7.22-7.31 (2H, m), 7.38-7.52 (2H, m), 7.94- 
8.02 (IH, m), 8.51-8.57 (IH, m). MS(ESI) m/z 408(M+H)*. 
10 (Example 7) 

According to the same method as of example 5, a compound of example 7 
was synthesized by using example 6 compound as a starting material. 
lH-r>JMR (300MHz, CDCI3) 6=0.78-0.92 (2H, m), 1.16-1.28 (14H, m), 1.35-1.46 
(2H, m), 4.06 (2H, s), 7.05 (IH, d, J=8.7Hz), 7.16 (2H, d. J=7.8Hz), 7.27-7.36 (IH, 
15 m), 7.37-7.50 (3H, m), 8.02-8.09 (IH, m), 8.44 (IH, d, J=2.7Hz). MS(ESI m/z 
392(M+H)^ 
(Example 8) 

Process 1: Synthesis of 3-amino-6-(4-nitrophenoxy) pyridazine 
3-amino-6-chloropyridazine (520mg, 4mmol) and 4-mtrophenol (1.39g, 

20 lOmmol) were suspended in a IM sodium hydroxide aqueous solution (10ml) and 

• — J 

heated in a sealed tube at 160^0 for 18 hours. After the reaction was completed, 
dichloromethane (30ml) was added to thereto for extraction, and after the organic 
layer was washed with IM sodium hydroxide aqueous solution (10ml), the 
resultant was dried with sodium sulfide. After the solvent was distilled out, the 
2 5 resultant was purified by using a sihca gel TLC plate (dichloromethane, methanol), 
thus obtained 3-amino-6-(4-nitro-phenoxy) pyridazine (69mg, 7%). 



J=9.6Hz), 7.27 (2H, d, J=9.3Hz), 8.26 (2H. d, J=9.0Hz). MS(ESI) m/z 233(M+H)^ 
Process 2: Production of 3-ainino-6-(4-aininophenoxy) pyridazine 
FeSO^ • 7H2O (834mg, 3mmol) was added into a mixed solvent of ethanol 
(1ml) and water (5ml) of the pyridazine obtained in the process 1, and stirred at 
loot: for 10 minutes, and after the solution having been cooled to the room 
temperature, ammonia water (0.25ml) was added thereto. The resulting black 
tarry substance was subjected to decantation with ethyl acetate (5 times, each by 
5ml), and after the ethyl acetate solution having been collected, it was washed 
with water and dried with sodium sulfide. After the solvent having been distilled 
out, the resultant was purified by using a silica gel TLC plate (dichloromethane, 
methanol), thus obtained 3-amino-6-(4-aminophenoxy) pyridazine (23mg, 57%). 
IH-NMR (300MHz, DMS0-d6) 8 =4.92 (2H, s), 6.05 (2H. s), 6.55 (2H, d, J=8.7Hz), 
6.75 (2H, d, J=8.7Hz), 6.87 (IH, d, J=9.3Hz), 6.96 (IH, d, J=9.3Hz). MS(ESD m/z 
203(M+H)*, 405(2M+H)^. 

Process 3: Synthesis of example 8 compound 

An acetonitrile (2ml) solution of the diamine compoimd (23mg, O.llmmol) 
obtained in the process 2 was added with pyridine (0.05ml, O.Smmol) under the 
ice-water cooling and further added with 2,2-dimethylcyclopropanecarbonyl 
chloride (45mg, 0.33mmol), and then stirred at the room temperature for 15 
minutes. After water (0.03ml) was added thereto, the solvent was distiUed out 
therefrom and purified by using a silica gel TLC plate (dichloromethane, 
methanol), thus obtained compoimd of example 8 (30mg, 70%). 
IH-NMR (300MHz, DMSO-d6) 6 =0.79-0.89 (2H, m), 0.97-1.05 (2H, m), 1.17-1.21 
(12H), 1.66 (2H, dd, J=8.1, 5.1Hz), 1.91 (IH, dd, J=7.8, 5.7Hz), 7.11 (2H. dd, J=6.9, 
2.4Hz), 7.40 (IH, d, J=9.6Hz), 7.64 (2H, d, J=9.0Hz), 8.35 (IH, d, J=9.6Hz), 10.12 
(IH, s), 11.13 (IH, s). MS(ESI) m/z 395(M+H)*. 
(Example 9) 
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Process 1: 

A dimeliiylforinaimde (25ml) suspension of 2-amino-5-nitrop5aidine (703mg, 
5mmol), l-iodo-4-nitrobenzene (1.25g, Smmol), copper (34mg, O.Smmol) and 
potassium carbonate (l-38g, lOmmol) was stirred at 100°C for 13 hours. After 
the reaction having been completed, the extraction was apphed to the solution by 
adding dichloromethane (200ml) and water (100ml), and after the organic layer 
having been washed with water (100ml) by three times, it was dried with 
magnesium sulfate and concentrated. The concentrate was dissolved into 
tetrahydrofuran (50ml) and concentrated, and then added with dichloromethane 
(20ml) and n-hexane (20ml) so to be crystallized, thus obtained a dinitro compound 
(0.90g, 69%). 

IH-NMR (300MHz, DMS0-d6) 5 =8.07 (2H, d, J=9.3Hz), 8.28 (2H, d, J=9.3Hz), 
9.35(2H, s), 11.41(1H, s). 
Process 2: 

The dinitro compound obtained in the process 1, (506mg, 2mmol) was 
dissolved into acetonitrile (50nil) and tetrahydrofuran (25ml), which in txim was 
mixed with 10%-paIladium carbon (283mg) to cause the hydrogen substitution, 
and reduced loider normal pressure. After the reaction having been completed, 
the sellaite filtering was used to remove the palladium carbon and the solvent was 
distilled out, thus obtained the diamine compoimd (0.38g, 98%). 
IH-NMR (300MHz, DMS0-d6) 5 =4.56 (2H, brs), 4.57 (2H, brs), 6.47 (2H, d, 
J=8.4Hz), 7.26 (2H, d, J=8.7Hz), 7.86 (2H, s), 8.35 (IH, s). 

Process 3: 

An acetonitrile (10ml) solution of the diamine compoxmd (102mg, 0.5mmol) 
was added with pyridine (0. 10ml, Immol) under the ice-water cooling and further 
added with 2,2-dimethylcyclQpropanecarbonyl cbloride (143mg, Immol), and then 
stirred at the room temperature for 20 hours. After water (1ml) having been 
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added thereto, the solvent was distilled out therefrom and a silica gel TLC plate 
(dichloromethane, methanol) was used for purification, and thus example 9 
compound (150mg, 75%) was obtained. 

IH-NMR (300MHz, DMS0-d6) 6 =0.75 (IH, dd, J=8.1Hz, J=3.9Hz), 0.81 (IH, dd, 
5 J=7.7Hz, J=3.8Hz), 0.93-1.01 (2H, m), 1.14-1.19 (12H, s), 1.63 (2H, dd, J=8.0Hz, 
J=5.3Hz), 7.74 (2H, d, J=9.0H2), 7.60 (2H, d, J=9.0Hz), 8.61 (2H, s), 9.40 (IH, s), 
9.91 (lH,s), 10.07 (lH,s). MSOESI) m/z 394(M+H)*. 
(Example 10) 

Process 1: Synthesis of l-hydroxy-3-(4-mtrophenyl)-2-propanone 

10 4-nitrophenylacetic acid (l.OOg, 6mmol) was added into a dichloromethane 

solution of oxalyl chloride (llmmol, 11ml) and stirred at a temperature range of 
room temperature to 40°C for 4.5 hours. A crystal of add chloride, which had 
been obtained by distiEing out the solvent, was added with tris (trimethylsilyloxy) 
ethylene (4.6ml, 14mmol) and further added with 6 drops of SnCli under water 

15 coohng, and then stirred at the room temperature for 15 hours. The residtant 
was added with 1,4-clioxane (10ml) and IM hydrochloric add (5ml), and stirred at 
the room temperature for 30 minutes and at 90°C for another 30 minutes. After 
cooling, dichloromethane (lOml) and water (10ml) were added into it to wash, and 
further the organic layer was washed with a saturated sodium hydrogencarbonate. 

20 Also, each of the aqueous layers was re-extracted with dichloromethane (20ml) by 
one time for eadi so as to be mixed with the organic layer. The recovered organic 
t layer was dried with magnesiiun sulfate, and the solvent was distilled out, thus 

obtained l-hydroxy-3-(4-nitrophenyl)-2-propanone (579mg, 54%). 
IH-NMR (300MHz, CDCI3) 6 =2.93 (IH, t, J=3.9Hz), 3.86 (2H, s), 4.37 (2H, d, 

25 J=3.9Hz), 7.41 (2H, d, J=8.7Hz), 8.22 (2H, d, J=8.7Hz). 

Process 2: Synthesis of l-chloro-3-(4-nitrophenyl)-2-propanone (19) 

An o/^Q+rt-o-H-Tnln ^Am^\ on1ii+ir»n f\f tV»o rnmnnnnrl nhfninpH in flip nrnrpt?*! 1 



(120mg, O.Gmmol) was added with pyriduie (O.OSSml, 0.7mmol), thionyl chloride 
(0.045ml, 0,7mmol) and 1 drop of dimethylformaldehyde under water cooling, and 
after having been stirred at 40^0 for 3 hours, it was further added with pyridine 
(0.025ml, 0.3mmol) and thionyl chloride (0.020ml, O.Smmol) and stirred. After 
the reaction haviag been completed, the solvent was distilled out, and the 
resultant was purified with a silica gel TLC plate (n-hexane, ethyl acetate), thus 
obtaiaed l-chloro-3-(4-nitrophenyl)-2-propanone (19:115mg, 88%). 
IH-NMR (300MHz, CDCI3) 5=4.07 (2H, s), 4.15 (2H, s), 7.40 (2H, d, J=8.7H2), 
8.22 (2H, d, J=8.7Hz). MS(ESI) m/z 2 12(M-H)-. 

Process 3: Synthesis of 2-aniino-5-(4-nitrobenzyl) thiazole (20) 
Thiocarbamide (54mg, 0.7mmol) was added to an ethanol (9ml) suspension 
of the chloro compound (19) (150mg, 0.7mmol) obtained in the process 2 and 
stirred at 60°C for 7 hours. After the solvent haviag been distilled out, the 
obtained crystal was washed with acetonitrile, thus obtained 2-amino-5-(4- 
nitrophenylbenzyl) thiazole (20) (135mg, 82%). 

IH-NMR (300MHz, DMSO-d6) 8 =4.04 (2H, s), 6.56 (IH, s), 7.56 (2H, d, J=9.0Hz), 
8.2 1 (2H, d, J=8.4Hz). MS(ESI) m/z 236(M+H)^. 

Process 4: Synthesis of 2-amino-5<4-aminobenzyl)thiazole (21) 
The thiazole (20) (123mg, O.Smmol) obtained ia the process 3 was added to 
an acetic add (10ml) suspension of zinc (1.03g, 16mmol), which had been washed 
and activated by IM hydrochloric add, and stirred at the room temperature for 
SOmiautes. After the ziac haviag been filtered out, the filtrate was poured into 
an aqueous solution of dichloromethane (100ml) and 2M sodium hydroxide 
aqueous solution (78ml) under the ice water coohng. This organic layer and 
another organic layer, which was obtaiaed by applying another extraction with the 
dichloromethane (totally 105ml) to the aqueous layer, were mixed, and then the 
mixture was dried with sodium sulfate, and the solvent was distiUed out, thus 
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obtained 2-ainiiio-5-(4-aminobenzyl)thiazole (21) (89mg, 83%). 
IH-NMR (300MHz, DMS0-d6) 6 =3.52 (2H, s), 4.82 (2H, s), 5.99 (IH, s), 6.47 (2H, 
d, J=8.4Hz), 6.75 (2H, s), 6.86 (2H, d, J=8.1Hz). MS(ESI) m/z 206(MW- 
Process 5: Synthesis of a compound of example 10 
5 A dichloromethane (12ml) suspension of the thiazole (21) (60mg, 0.3mmol) 

obtained in the process 4 was added with pyridine (0.060ml, 0.7mmol) under water 
coohng and further added with 2,2-dimethylcyclopropanecarbonyl chloride (146mg, 
l.lmmol), and then stirred at the room temperature. After 3 hours, water (10ml) 
was added into the solution for washing. The organic layer was dried with 
10 magnesium sulfate, and then the oil obtained by distilHng out the solvent was 
purified by using a sihca gel TLC plate (n-hexane, ethyl acetate), thus obtained 
example 10 compound (60mg, 50%). 

IH-NME (300MHz, CDCia) 8 =0.74 (IH, dd, J=7.8, 3.6Hz), 0.86 (IH, dd, J=7.8, 
3.9Hz). 0.94 (IH. dd, J=5.4, 3.6Hz), 0.99 (IH, dd, J=5.1, 3.6Hz). 1.09 (3H, s), 1.11 
15 (3H. s), 1.12 (3H, s), 1.13 (3H, s), 1.61 (IH, dd, J=7.8. 5.4Hz), 1.74 (IH, dd, J=7.8, 
5.4Hz), 6.70 (IH, s), 7.11 (2H, d, J=8.4Hz), 7.47 (2H, d, J=8.4Hz), 9.96 (IH, s), 
12. 15 (IH, s). MS(ESI) m/z 398(M+H)^ 
(Example 11) 

According to the same method as that used in the process 2 of example 1, a 
20 compound of example 11 was synthesized by using 5-amino-2-(4-aminophenyl) 
pyridine as a starting material. 

IH-NMR (300MHz, CDCI3) 6=0.80-0.91 (2H, m), 1.16-1.30 (14H, m), 1.38-1.48 
(2H, m), 7.30-7.72 (5H, m), 7.90 (2H, d, J=8.4Hz), 8.22-8.30 (IH, m), 8.52-8.55 (IH, 
m). MS(ES1) m/z 378(M+H)^ 
25 (Example 12) 

A dimethylformamide (10ml) solution of 2-hydroxy-5-nitropyridine (13) 
(700mer. 5mmon 



added with 4-mtrobenzylbroinide (14:X=Br) (l.OSg, Smmol), and then stirred at 
the room temperature for 20 hours. After the reaction haviag been completed, 
the solution was extracted with ethyl acetate, washed, dried and concentrated 
according to the conventional manner, followed by the piuification by using sUica 
gel chromatography (dichloromethane, ethyl acetate), thus obtained the dinitro 
compoxmd (15). This dinitro compound (15) was dissolved into an ethanol (50ml), 
which was in turn added with 5%-palLadiiun carbon (lOOmg) to perform the 
hydrogen substitution and then reduced xmder the normal pressure. After the 
reaction having been completed, the palladium carbon was removed by the cehte 
filtering, and after the solvent was distilled out, the resultant was purified by way 
of sihca gel colimm chromatography (ethyl acetate), thus obtained the diamine 
compovmd (16) (430mg, 40%). 

Then, according to the same method as that used in the process 2 of 
example 1, example 12 compound was synthesized by using the diamine 
compound (16) as a starting material. 

IH-NMR (300MHz, DMSO-d6) 6 =0.73-.80 (2H, m), 0.90-1.00 (2H, m), 1.10-1.19 
(12H, m), 1.50-1.58 (IH, m), 1.60-1.68 (IH, m), 4.97 (IH, d, J=12,4Hz), 5.30 (IH, d, 
J-12.4Hz), 6.43 (IH, d, J=9.9Hz), 7.20 (2H, d, J=8.4Hz), 7.41 (IH, dd, J=9.9, 3.0Hz), 
7.54 (2H, d, J=8.4Hz), 8.12 (IH, d, J=3.0Hz), 9.82 (IH, brs), 10.08 (IH, brs). 
MSCESI) m/z 408(M+H)^ 
(Example 13) 

According to the same method as example 12, a compoimd of example 13 
was synthesized by using 2-hydroxy-5-nitrop5rridine and 2-(4-nitrophenyl)ethyl 
bromide as a starting material. 

IH-NMR (300MHz, DMS0-d6) 5 =7.30-0.80 (2H, m), 0.90-0.99 (2H, m), 1.10-1.18 
(12H, m), 1.50-1.58 (IH, m), 1.60-1.67 (IH, m), 2.84 (2H, t, J=7.5Hz), 4.02 (2H, t, 
J=7.5Hz), 6.38 (IH, d, J=9.6Hz), 7.11 (2H, d, J=8.7Hz), 7.37 (IH, dd, J=9.6, 
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3.0Hz). 7.50 (2H, d. J=8.7Hz), 8.01 (IH, d. J=3.0Hz). 9.75 (IH. s). 10.00 (IH. s). 
MS(ESr) m/z 422(M+H)*. 
(Example 14) 
Process 1: 

5 A dimethylformaxnide (20xnl) solution of 2-mercapto -5-mtro-pyridine (1.56g, 

lOmmol) was added wili 6O0/0 sodium hydride (446mg. llmmol) and furdier added 
Avith l-bromomethyl-4-nitrobenzene (2.14g. lOmmol), and then stirred at ike room 
temperature for 1.5 hours. The reacted mixture was added into water (100ml) to 
precipitate soHd matter and the sohd matter was filtered. The soHd matter was 
10 added witli dichloromethane (100ml) to be dissolved therein, and washed with 
water (60ml). This organic layer and anotixer organic layer, which was obtained 
by applying 2 times of extraction with the dichloromethane (20ml) to the aqueous 
layer, were mixed, and aftei- having been dried with magnesium sulfate, distilled 
out the solvent, thus obtained a dinitaro compound (2.51g. 87%). 
15 IH-NMR (300MHz, DMS0-d6) 8 =4.68 (2H, s). 7.62 (IH. dd, J=8.9Hz, J=0.8Hz), 
7.74 (2H, d. J-8.7HZ). 8.17 (2H, d. J=8.7Hz). 8.39 (IH, dd. J=9.0Hz. J=2.7Hz). 9.25 
(IH, dd, J=2.9Hz, J=0.8Hz). 
Process 2: 

A teteahydrofuran (1.5ml) solution of the dinitro compound (218mg, 
20 0.7mmol) was added to an acetic add (10ml) suspension of zinc (1.36g. 2lmmol), 
which had been washed and activated with IM hydrochloride, and then stiixed at 
the room temperatin:e for 16 hours. After lie zinc having been filtered out. tihe 
filtrate was poured into an aqueous solution of ethyl acetate (100ml) and 2M 
sodium hydrate (110ml) under the ice water cooling. The organic layer was 
washed with water (50ml) and thereafter dried Mdth magnesium sulfate so as to 
distiU out a^e solvent. The concenti:ate was added with dichloromethane (50ml) 
so as to be dissolved therein and then washed with an aqueous solution of IM 
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sodium hydroxide (30ml) and water (30ml), and after the organic layer was dried 
with the magnesium sulfate to distill out the solvent, the resxiltant was pxirified by 
using silica gel TLC plate (hexane, ethyl acetate), thus obtained a mixture 
including a diamine comopund. A dichloromethane (10ml) solution of this 
mixture (66mg) was added with triethylamine (0.085ml, O.Gmmol) under the ice 
water coohng and further added with 2,2-dimethylcyclopropanecarbonyl chloride 
(85mg, O.Gmmol), and then stirred at the room temperature for 17 hoxirs. After 
water (10ml) having been added iato the resultant solution, the organic layer was 
dried with the magnesium sulfate to distill out the solvent, the resultant was 
pxirified with a silica gel TLC plate (dichloromethane, methanol), thus obtained 
example 14 compovmd (ISmg) of the target 

IH-NMR (300MHz, DMSO-d6) 5 =0.73-0.84 (2H, m), 0.93-1.02 (2H, m), 1.12-1.18 
(12H, s), 1.59-1.68(2H, m), 4.3 (2H, s), 7.23 (IH, d, J=8.7Hz), 7.27 (2H, d, J=9.0Hz), 
7.49 (2H, d, J=8.lHz), 7.89 (IH, dd, J=8.7Hz, J=2.7Hz), 8.66 (IH, d, J=2.7Hz), 
10.03 (IH, s), 10.23 (IH, s). MS(ESI) m/z 424(M+H)^ 
(Example 15) 

Process 1: 

4-amino-l-benzylpiperidine (lOOmg, 0.526mmol) was dissolved into 
dichloromethane (10ml) and then added with triethylamiae (150mg, l.Smmol) and 
2,2-dimethylcyclopropanecarbonyl chloride (159mg, 1.2 mmol), which was further 
stirred at the room temperature for 14 hours. After the reaction was completed, 
the resultant was extracted with ethyl acetate and then washed, dried and 
concentrated accordiag to the conventional manner and purified by using sihca gel 
column chromatography (ethyl acetate, hexane), thus obtained a white crystal of 
4-(2,2-dimethylcyclopropanecarbonylamiQo)- 1-benzylpiperidine. The white 
crystal was dissolved iato an ethanol (10ml)-ethyl acetate (1ml) mixed solvent, 
wherein 5% palladium carbon (150mg) and formic add (160mg) were dissolved 
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into the ethanol (10ml) and applied thereto with dropping, which was stirred at 
the room temperature over night. After the palladium was filtered, the solvent 
was distiUed out and aqueous solution of 2M sodium hydroxide was added therein 
to make pH>13, the solution was extracted with dichloromethane and further 
washed with a saturated saline solution, dried and vacuum concentrated, thus 
obtained 4-(2,2-dimethylcydopropanecarbonylamino) piperidine (23 : R = 2,2- 
dimethylcyclopropane) (11.2mg, 11%). 

IH-NMR (300MHz, CDCI3) 8 =0.68-0.72 (IH, m), 1.06-1.09 (IH, m), 1.13-1.38 (7H, 
m), 1.78 (2H, s), 1.88-1.97 (2H, m), 2.69 (2H, t, J=12.6Hz), 3.06 (2H, td, J=3.3, 
12.6Hz), 3.88-3.95 (IH, m), 5.49 (IH, s). MS(ESI) m/z 197(M-^H)^ 
Process 2: 

4-nitrobenzyl bromide (24:X=Br) (llOmg, 0.5mmol), potassium carbonate 
(352mg, 2.55mmol) and sodiimi iodide (76.5mg, 0.5mmol) were added to a 
dimethyUbrmamide (5nil) solution of the piperidine (23) obtained in the process 1, 
and then stirred xmder the argon atmosphere at the room temperature for 2 hours. 
This was further stirred at 70°C for 1 hour and was extracted with hexan-ethyl 
acetate (3:1) mixed solvent, and then washed with water and saturated saline 
solution, dried and vacuum concentrated, thus obtained a 4-nitrobenzylpiperadine 
compound (25:R= 2,2-dimethylcyclopropane) in the form of a yellow crystal (95mg, 
57%). 

IH-NMR (300MHz, CDCI3) 8 =0.69-0.73 (IH, m), 1.07 (IH, t, J=4.8Hz), 1.13 (3H, 
s), 1.15 (3H, s), 1.19-1.24 (IH, m), 1.41-1.49 (IH, m), 1.93 (2H, brs), 2.12-2.21 (2H, 
m), 2.78 (2H, d, J=11.7Hz), 3.58 (2H, s), 3.75-3.88 (IH, m), 5.42-5.46 (2H, m), 7.50 
(2H, d, J=8.4Hz), 8.17 (2H, d, J=8.4Hz). MS(ESI) m/z 332 (M-hH)^ 
Process 3: 

An acetic add (3ml) solution of the 4-nitrobenzylpiperidine compoxmd (25) 
(65.8mg, 0.2mmol) obtained in the process 2 was added with zinc (300mg) Uttie by 
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little at 0°C. After having been stirred at the room temperature for 2 hours, this 
was filtered to be taken out, had the solvent distilled out and neutralized with 2M 
aqueous sodium hydroxide, and then was extracted with ethylacetate. The 
resultant was washed with water and the saturated sahne solution, dried and 
5 then vacuum concentrated, thus obtained a 4-aminobenzylpiperidine compound 
(26:R= 2,2-dimethylcyclopropane) in the form of a yellow oily matter (50mg, 85%). 
IH-NMR (300MHz, CDCI3) 6 =0.67-0.73 (IH, m), 1.07-1.25 (8H. m), 1.44-1.55 (2H, 
m), 1.89 (2H, brs), 2.05-2.15 (2H, m), 2.82-2.86 (2H, m), 3.44 (2H, s), 3.70 (IH, brs), 
4.48 (IH, s), 6.64 (2H, d, J=8.4Hz), 7.08 (2H, d, J=8.4Hz). MS(ESI) m/z 302 

10 (M+H)^. 

Process 4: 

The 4-aminobenzylpiperidine compound (26) (50mg, 0.17mmol) obtained in 
the process 3 was used to cause the same reaction as process 2 of example 1, thus 
obtained example 15 compound (27:R= 2,2-dimethylcydopropane) in the form of a 

1 5 yellow-white crystal (14.9mg, 22%). 

IH-NMR (300MHz, CDCI3) 5 =0.68-0.72 (IH, m), 0.81-0.85 (IH, m), 1.04-1.09 (IH, 
m), 1.09-1.23 (14H, m), 1.40-1.45 (IH, m), 1.49-1.58 (IH, m), 1.87-1.92 (2H, m), 
2.10-2.19 (2H, m), 2.84 (2H, m), 3.51 (2H, s), 3.74-3.85 (IH, m), 5.50 (2H, d. 
J=8.4Hz), 7.26 (2H, d, J=8.4Hz), 7.48 (2H, d, J=8.4Hz), 7.55 (IH, s). MS(ESI) m/z 

20 398(M-i-H)*. 
(Example 16) 
Process 1: 

An acetonitrile (5ml) solution of the piperidine compoxmd (23:R= 2,2- 
dimethylcydopropane) (50mg, 0.25mmol) obtained in the process 1 of example 15 
25 was added with 2-(4-t-butoxycarbonylaminophenyl)ethanol paratoluensulfonate 
(57mg, 0.31mmol), sodium carbonate (32mg, 0.31mmol) and sodium iodide (2mg), 
which was in turn heated and refluxed at 100°C for 2 hours. The resultant was 
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extracted with ethyl acetate, and further washed with water and saturated sahne 
solution, dried and vacuum concentrated, and then separately purified with a 
sihca gel TLC plate (chloroform, methanol), thus obtained a phenethylpiperidine 
compound (31mg, 29%). 

5 IH-NMR (300MHz, CDCI3) 6 =0.69-0.74 (IH. m), 1.08 (IH, t. J=4.8Hz), 1.13 (3H, 

s), 1.66 (3H. s), 1.20-1.26 (2H, m), 1.50-1.64 (2H, m), 1.51 (9H, s), 1.95 (2H, brs), 

2.17-2.20 (2H, m), 2.57-2.62 (2H, m), 2.74-2.79 (2H. m), 2.94-2.99 (2H, m), 3.77- 

3.88 (IH, m), 5.45-5.48 (IH, m), 6.45 (IH, s), 7.10 (2H, d, J=8.4Hz), 7.23-7.28 (2H, 
m). 

10 Process 2: 

4M hydrochloric add-dioxane solution was dropped by 1ml into a 
dichloromethane (3ml) solution of the phenethylpiperidine (30.9mg, 0.074mmol) 
obtained in the process 1, which was in turn stirred at the room temperature for 3 
hours. Further, 4M hydrochloric add-dioxane solution was added by another 1ml 
15 to the solution, which was then stirred again at the room temperature for 1 hour. 
After the solvent was distilled out, the resultant was extracted with ethyl acetate, 
and washed with saturated aqueous solution of sodium hydrogen carbonate, water 
and saturated sahne solution, dried and then vacuum concentrated, thus obtained 
a deprotected compoimd in the form of a H^t yeUow crystal (9.7mg, 41%). 
IH-NMR (300MHz, CDCI3) 8 =0.69-0.74 (IH, m), 1.08 (IH, t, J=4.8Hz), 1.14 (3H. 
s). 1.67 (3H, s), 1.20-1.26 (2H, m), 1.50-1.64 (2H, m), 1.95 (2H, brs), 2.19-2.25 (2H, 
m), 2.57-2.62 (2H. m), 2.70-2.76 (2H, m), 2.98-3.02 (2H. m), 3.58 (2H, brs), 3.58- 
3.78 (IH, m), 5.45-5.48 (IH, m), 6.62 (2H, d, J=8.4Hz), 6.98 (2H, d, J=8.4Hz). 
MS(ESI) m/z 316 (M+H)^ 
25 Process 3: 

The deprotected compound obtained in the process 2 was used as a starting 
material, which experienced the same reaction as the process 2 of example 1, and a 
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compound of example 16 was obtained in the form of a yeUow- white crystal (3.8mg, 
31%). 

IH-NMR (300MH2. CDCI3) 8 =0.69-0.74 (IH. m). 0.81-0.86 (IH. m), 1.08 (IH, t, 
J=4.8Hz), 1.13-1.26 (14H, m). 1.37-1.41 (IH, m), 1.54-1.64 (2H. m), 1.94-2.00 (2H, 
5 m), 2.20-2.29 (2H, m). 2.61-2.67 (2H. m), 2.78-2.84 (2H, m), 3.01-3.05 (2H. m), 
3.81-3.88 (IH, m), 5.47 (IH. d, J=8.7Hz), 7.13 (2H. d, J=8.4Hz), 7.14 (IH. s), 7.43 
(2H, d, J=8.4H2). MSCESD m/z 412(M+H)*. 
(Example 17) 

According to the same method as of example 1, a compound of example 17 
10 was synthesized by using 3-nitrophenQl and 2-chloro-5-nitropyridine as a starting 
material. 

IH-NMR (300MHz, DMS0-d6) 8 =0.74-0.84 (2H, m), 0.94-1.02 (2H, m), 1.12 (3H, 
s), 1.15 (6H, s), 1.17 (3H, s), 1.60-1.67 (2H, m), 6.70-6.76 (IH, m), 6.99 (IH, d. 
J=8.7Hz), 7.24-7.44 (3H, m), 8.08 (IH, dd, J=8.7, 2.7Hz), 8.35 (IH, d, J=2.7Hz), 
15 10. 14 (IH, brs), 10.25 (IH, brs). MS(ESI) m/z 394(M+H)^ 
(Example 18) 

According to the same method as of example 1, a compound of example 18 
was synthesized by using 2-nitrophenol and 2-chloro-5-nitropyridine as a starting 
material. 

20 IH-NMR (300MHz. DMSO-d6) 5 =0.82-0.87 (2H, m), 0.98-1.03 (2H, m), 1.12-1.18 
(14H, m), 1.64-1.70 (2H, m), 6.96-7.17 (3H, m), 7.43 (IH, d. J=8.4Hz), 8.08 (IH, dd. 
J=8.4, 3.0Hz), 8.27-8.31 (IH, m), 8.59 (IH, d, J=3.0Hz), 9.42 (IH, s), 10.22 (IH. s). 
MS(ESr) m/z 394(M+H)^ 
(Example 19) 
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According to the same method as of example 12, a compound of example 19 
was synthesized by using 2-hydroxy-5-mtropyridine and 3-nitrobenzylbromide as 
a starting material. 
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IH-NMR (300MHz, DMS0-d6) 5 =0.74-0.80 (2H, m), 0.90-1.02 (2H. m), 1.10-1.28 
(12H, s), 1.52-1.57 (IH, m), 1.61-1.68 (IH, m), 4.96-5.13 (2H, m), 6.46 (IH, d, 
J=9.3Hz), 6.90 (IH, d, J=8.lHz), 7.24 (IH, t, J=8.1Hz), 7.40 (IH, s), 7.44 (IH, dd, 
J=9.3, 3-OHz), 7.60 (IH, d, J=8.lHz), 8.13 (IH, d, J=3.0H2), 9.83 (IH, s). 10.08 (IH, 
5 s). MS(ESI) m/z 408(IV[+H)*. 
(Example 20) 

According to the same method as of example 12, a compoimd of example 20 
was synthesized by using 2-hydroxy-5-nitropjrridine and 2-mtrobenzylbromide as 
a starting material. 

10 IH-NMR (300MHz, DMSO-d6) 8 =0.76-0.85 (2H, m), 0.92-1.00 (2H. m), 1.10-1.20 
(12H, s), 1.68-1.72 (2H, m), 5.02-5.20 (IH, m), 6.55 (IH, d, J=9.6Hz), 7.08 (IH, d, 
J=7.5Hz), 7.22-7.32 (IH. m), 7.50 (IH, dd, J=9.6, 3.0Hz), 7.77-7.86 (IH, m), 8.08 
(IH, d, J=7.5Hz), 8.29 (IH, d, J=3.0Hz), 10.02 (IH, s), 10.39 (IH, s). MS(ES]) mJz 
4O80VH-H)*. 
15 (Example 21) 

According to example 8, a compound of example 21 was synthesized by 
using 3-anuno-6-chloropyridazme and 3-nitrophenol as a starting material. 
IH-NMR (300MHz, DMS0-d6) 6 =0.78 (IH, dd, J-7.8Hz, 3.9Hz), 0.85 (IH, dd, 
J=7.5Hz, 3.9Hz), 0.96 (IH, dd, J=6.0Hz, 4.5Hz), 1.02 (IH, dd, J=5.4Hz, 4.2Hz), 
20 1.11-1.20 (12H, s), 1.64( IH, dd, J-7.8Hz, 5.4Hz), 1.92 (IH, dd, J=7.8Hz, 5.7Hz), 
6.81 (IH. ddd, J=7.8Hz, 2.3Hz, 1.5Hz), 7.32 (IH, t, J=8.0Hz), 7.31 (IH, m), 7.44 
(IH, d, J=9.6Hz), 7.51 (IH, m), 8.37 (IH, d, J=9.3Hz), 10.20 (IH, s), 11.16 (IH, s). 
MS(ESI) m/z 395(M+H)*. 
(Example 22) 

25 According to the same meliiod as of example 1, a compound of example 22 

was synthesized by using 2-chloro-5-mtropyridine and 3-methyl-4-nitrophenol as a 
starting material. 
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IH-NMR (300MHz, DMS0-d6) 6 =0.75-0.81 (2H, m), 0.97 (2H, q, J=6.0, 10.2Hz), 
1.16 (12H), 1.65 (IH, t, J=8.lHz), 1.73 (IH, t, J=8.lHz), 2.17 (3H, s), 6.85 (IH. d, 
J=9.0Hz), 6.92-6.97 (2H), 7.30 (IH. d, 8.4Hz), 8.06 (IH, dd, J=2.7, 9.0Hz). 8.3 (IH. 
d, J=2.7Hz). 9.41 (IH. s). 10.2 (IH, s). MS(ESI) m/z 408(M+H)^ 406(M-H)-. 
(Example 23) 

According to the same method as of example 1, a compound of example 23 
was synthesized by using 2-chloro-4-methyl-5-nitropyridine and 4-iiitrophenol as a 
starting material. 

IH-NMR (300MHz, DMS0-d6) 5 =0.75-0.81 (2H, m). 0.98-1.00 (2H, m), 1.14 (6H, 
s), 1.17 (6H, s), 1.59-1.73 (2H, m), 2.19 (3H, s). 6.85 (IH. s), 7.01 (2H, d. J=9.0Hz), 
7.60 (2H, d, J=9.0Hz), 7.96 (IH, s). MS(ESI) m/z 408(M+H)^ 406(M-H)-. 
(Example 24) 

According to the same method as of example 1, a compound of example 24 
was synthesized by using 2-chloro-4-methyl-5-nitropyridine and 3-methyl-4- 
nitrophenol as a starting material. 

IH-NMR (300MHz, CDCI3) 6 =0.82-0.90 (2H, m), 1.15-1.30 (14H), 1.42-1.56 (2H. 
m), 2.28 (6H, s). 6.73 (IH, brs). 6.94 (2H, brs), 7.09 (2H, brs), 7.74 (IH, brs). 8.19 
(IH, brs). MS(ESI) m/z 422(M+H)^, 420(M-H)'. 
(Example 25) 

According to the same method as that used in the process 2 of example 1, a 
compound of example 25 was synthesized by using 6-(5-amino-2-pyridylthio)-3- 
pyridylamine as a starting material. 

IH-NMR (300MHz, DMSO-d6) 8 =0.78-0.85 (2H, m). 0.97-1.05 (2H, m), 1.14 (6H, 
m), 1.16 (6H, s), 1.64-1.69 (2H, m), 7.2 (2H, d, J=8.7Hz), 8.00 (2H, dd, J=8.7, 2.7Hz), 
8.67 (2H, d, J=2.7Hz), 10.37 (2H, s). MS(ESI) m/z 411(M-i-H)\ 
(Example 26) 

According to the same method as that used in the process 2 of example 1. a 
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compound of example 26 was synthesized by using 2,2-dicliloro- 
cydopropanecarbonylchloride as a starting material. 

IH-NMR (300MHz, DMS0-d6) 6 =2.02 (2H, d, J=9.0Hz), 2.50 (2H, s), 2.87 (2H, t, 
J=9.0Hz), 7.01 (IH. d, J=8.7Hz), 7.09 (2H, d, J=8.7Hz), 7.62 (2H. d, J=8.7Hz), 8.09 
5 (IH, dd, J=3.0, 8.7Hz), 8.35 (IH, d, J=3.0Hz), 10.6 (IH, s), 10.8 (IH, s). MS(ESD 
m/z 476CM+H)^ 
(Example 27) 

According to the same method as that used in the process 2 of example 1, a 
compound of example 27 was synthesized by using 2-methyl- 

10 cydopropanecarbonylchloride as a starting material. 

IH-NMR (300MHz, DMS0-d6) 8 =0.58-0.66 (2H, m), 0.76-1.00 (2H, m), 1.07 (3H, 
s), 1.08 (3H, s), 1.16-1.22 (2H, m), 1.45-1.49 (2H, m), 6.91 (IH, d, J=8.7Hz), 6.98 
(2H, d, J=9.0Hz), 7.54 (2H, d, J=8.7Hz), 7.99 (IH, dd, J=2.7, 9.0Hz), 8.26 (IH, d, 
J=2.7Hz), 8.26 (IH, d, J=2.7Hz), 10.1 (IH, s), 10.2 (IH, s). MS(ESI) m/z 

15 366(M+H)*, 364(M-H)-. 
(Example 28) 

According to the same method as that used in the process 2 of example 1, a 
compound of example 28 was synthesized by usiag cyclohexane- carbonylchloride 

as a starting material. 
20 IH-NMR (300MHz, DMS0-d6) 6=1.17-1.14 (lOH, m), 1.66-1.82 (lOH, m), 2.31 
(2H, br), 6.93 (IH, d, J=8.7Hz), 6.99 (2H, d, J=8.7Hz), 7.59 (2H, d, J=8.7Hz), 8.04 
(IH, dd, J=3.0, 8.7Hz), 8.30 (IH, d, J=3.0Hz), 9.80 (IH, s), 9.93 (IH, s). MS(ESD 
m/z 422(M-i-H)^ 
(Example 29) 

25 According to the same method as that used in the process 2 of example 1, a 

compound of example 29 was ssnithesLzed by using 2-methyl- 
cydohexanecarbonylchloride as a starting material. 



63 



IH-NMR (300MHz, DMS0-d6) 8 =0.82-0.90 (6H, m), 1.29-1.51 (12H, m), 1.64- 
1.69 (4H, m), 2.12 (2H, brs), 2.49-2.53 (2H, m), 6.93 (IH, d, J=8.7Hz), 6.99 (2H, d, 
J=8.7Hz), 7.59 (2H, d, J=8.7Hz), 8.04 (IH, dd, J=3.0, 8.7Hz), 8.30 (IH, d, J=3.0Hz), 
9.74 (IH, s), 9.86 (IH, s). MS(ESI) m/z 450 (M+H)^ 
(Example 30) 

According to the same method as that used in the process 2 of example 1, a 
compound of example 30 was synthesized by using 3-cyclohexane- 
carbonylchloride as a starting material. 

IH-NMR (300MHz, DMS0-d6) 5 =1.55-1.62 (2H, m), 1.90 (2H, d, J=12Hz), 2.13 
(8H, d, J=14Hz), 2.49-2.55 (4H, m), 6.95 (IH, d, J=8.7Hz), 7.01 (2H, d, J=8.7Hz), 
7.61 (2H, d, J=8.7Hz), 8.05 (IH, dd, J=3.0, 8.7Hz), 8.33 (IH, d, J=3.0Hz), 9.91 (IH, 
s), 10.0 (IH, s). MS(ESI) m/z 418(M+H)^ 
(Example 31) 

Process 1: 

Sodium hydroxide (lOg) was dissolved into a mixed solution of water 
(100ml) and dioxane (100ml), which was added with 4-hydroxyaniline (10.9g, 
O.lmol) under the ice water coohng and further added slowly with BoCgO (27.3g, 
0.125mmol), and then stirred at O^'C for 4 hours. After the reaction having been 
completed, the solvent was evapolated, and the resultant was neutralized with 
aqueous solution of ammonium chloride, extracted with ethyl acetate, and after 
having been washed, dried and concentrated according to the conventional 
manner, then piuified by way of the sihca gel chromatography (ethyl acetate, 
hexane), thus obtained the objective 4-t-butoxycarbonylaminophenol (37) ia the 
form of a white crystal (12.3g, 58%). 

IH-NMR (300MHz, CDCI3) 5 =1.53 (9H, s), 5.30 (IH, brs), 6.35 (IH, brs), 6.73 (2H, 
d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz). 
Process 2: 
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The 4-t-butoxycarbonylaminophenol (37) (8.36g, 40ininol) obtained in the 
process 1, the 2-chloro-5-nitropyridine (36) (6.24, 40mmol) and potassium 
carbonate (11.4g, SOmmol) were stirred in the dimethylformaniide (lOOml) at 80°C 
for 3 hours. After the reaction having been completed, the solvent was 
evaporated and the resultant was extracted with ethyl acetate, and after having 
been washed, dried and concentrated according to the conventional manner, then 
crystallized again with a mixed solvent of ethanol and ethyl acetate, thus obtained 
an objective ether compound (38) in the form of a yellow crystal (11.88g, 90%). 
IH-NMR (300MHz, CDCI3) 8 =1.55 (9H. s), 6.54 (IH, brs), 7.01 (IH, d, J=8.5Hz). 
7.10 (2H, d, J=8.7Hz), 7.45 (2H, d, J=8.7Hz), 8.47 (IH, dd, J=8.5, 2.5Hz), 9.04 (IH, 
d, J=2.5Hz). 

Process 3: 

A mixed solvent of the ether compoimd (38) (2g, 6.6mmol) obtained in the 
process 2 mixed with ethanol (50ml) and dioxane (20ml) was added with 10%- 
paUadium carbon (Ig) and reduced imder the hydrogen pressure of 5 atmosphere 
at the room temperature for 15 hours. After the reaction having been completed, 
the solid matter was filtered out, and the filtrate was purified by way of the sihca 
gel chromatography (ethyl acetate, hexane), thus obtained objective compound in 
the reduced form (39) (1.90g, 93%). 

IH-NMR (300MHz, CDCI3) 8 =1.55 (9H, brs), 6.44 (IH, brs), 6.74 (IH, d, J=8.5Hz). 
7.01 (2H, d, J=8.7Hz), 7.06 (IH, dd, J=8.5. 3.0Hz), 7.34 (2H, d, J=8.7Hz), 7.70 (IH, 
d, J=3.0Hz). 

Process 4: 

A dichloromethane (100ml) solution of the reduced form (39) (1.6g, 5.3mmol) 
obtained in the process 3 and triethylamine (2g, 20mmol) was added with 
dichloromethane (10ml) solution of 2,2-dimethylcydopropanecarbonylchloride 
(1.05mg, 8mmol), which was in turn stirred at the room temperature for 4 hours. 
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After the reaction having been completed, the solvent was distilled out imder 
reduced-pressure condition and the resultant was extracted with ethyl acetate, 
and after having been washed, dried and concentrated according to the 
conventional manner, then the resultant was purified by way of the siHca gel 
5 chromatography (ethyl acetate, hexane), thus obtained an objective amide 
compound (40:R2= 2,2-dimethylcyclopropane) in the form of a white crystal (1.95g, 
67%). 

IH-NMR (300MHz, DMS0-d6) 5 =0.76-0.83 (IH, m), 0.95-1.02 (IH, m), L17 (3H, 
s), 1.19 (3H, s), 1.55 (9H, brs), 1.60-1.66 (IH, m), 6.92 (IH, d, J=9.lHz), 6.99 (2H, d, 
10 J=8.7Hz), 7.44 (2H, d, J=8.7Hz), 8.03 (IH, dd, J=9.1, 3.8Hz), 8.30 (IH, d, J=3.8Hz), 
9.33 (IH, s), 10.20 (IH, s). 
Process 5: 

An ethanol (50ml) solution of the amide compound (40:R2= 2,2- 
dimethylcyclopropane) (8g, 20nmiol) obtained in the process 4 was added with 4M 

15 hydrochloric add-dioxane solution (20ml) and stirred at the room temperature for 
20 hours. After the reaction having been completed, the solvent was distilled out 
under reduced-pressure condition, and then dimethyl ether (50ml) was added into 
the resultant to be crystallized, thus obtained an objective hydrochloride of the 
amine body (41:R2= 2,2-dimethylcyclopropane) in the form of a brown crystal 

20 (7.24g, yield of 98% as 2hydrochloride). 

IH-NMR (300MHz, DMS0-d6) 8 =0.78 (IH, dd, J=7.8, 3.9Hz), 0.94-0.98 (IH, m), 
1.12 (3H, s), 1.14 (3H, s), 1.66 (IH, dd, J=7.8, 5.lHz), 7.03 (IH, d, J=9.0Hz), 7.18 
(2H, d, J=8.7Hz), 7.40 (2H, d, J=8.7Hz), 8.09 (IH, dd, J=8.7, 2.7Hz), 8.34 (IH, d, 
J=2.7Hz), 10.00-10.06 (2H, br), 10.36 (IH, s). 

25 Process 6: 

A methylene chloride solution (10ml) of the hydrochloride (Ulmg, 
0.33mmlo) of the amine compound (41:R2= 2,2-dimethylcyclopropane) obtained in 



the process 5 was added with thethylamine (202mg, 2.0inmol) and cooled in the 
ice bath, into which the methylene chloride solution (5ml) of benzoylchloride 
(72mg, O.Slmmol) was dropped. After the reaction was completed, the resvdtant 
was concentrated, extracted with methylene chloride, and after having been 
washed, dried and concentrated according to the conventional maimer, then 
purified by way of the silica gel column chromatography (methylene chloride, 
methanol), thus obtained a compound of example 31 (117mg). 
H-NME (300MHz, DMS0-d6) 6 =0.79-0.83 (IH, m), 0.99 (IH, t, J=4.5Hz), 1.16 
(6H, d, J=6.5Hz), 1.66 (IH, t, 6.5Hz), 6.97 (IH, d, J=9.2Hz), 7.08 (2H, dd, J=2.1, 
6.5Hz), 7.51-7.60 (3H, m), 7.77 (2H, dd, J-2.1, 6.5Hz), 8.07 (IH, dd, J=2.7, 9.2Hz), 
8.32 (IH, d, J=2.7Hz), 10.2 (IH, s), 10.4 (IH, s). MS(ESI) m/z 402(M+H)^ 
(Example 32) 

According to the same method as of the process 6 of example 31, a 
compound of example 32 was S5nithesized by using phenyl-acetylchloride and the 
-hydrochloride of the amine compoimd (41) obtained in the process 5 of example 31 
as a starting material. 

IH-NMR (300MHz, DMSO-d6) 8 =0.79-0.83 (IH, m), 0.99 (IH, t, J=4.5Hz), 1.16 
(6H, d, J=6.5Hz), 1.66 (IH, t, J=6.5Hz), 3.62 (IH, s), 6.91 (IH, d, J=9.2Hz), 7.02 
(2H, d, J=6.5Hz), 7.21-7.37 (5H, m), 7.59 (2H, d, 6.5Hz), 8.04 (IH, dd, J=2.7, 9.2Hz), 
8.30 (IH, d, J=2.7Hz), 10.2 (2H, d, 6.0Hz). MS(ESI) m/z 416(M+H)^ 
(Example 33) 

According to the same method as of the process 6 of example 31, a 
compound of example 33 was synthesized by using 4-chlorophenylacetylchloride 
and the hydrochloride of the amine body (41) obtained in the process 5 of example 
3 1 as a starting material. 

IH-NMR (300MHz, DMS0-d6) 5 =0.76-0.83 (IH, m), 0.95-1.02 (IH, m), 1.17 (3H, 
s), 1.19 (3H, s), 1.60-1.66 (IH, m), 3.65 (2H, s), 6.94 (IH, d, J=9.lHz), 7.03 (2H, d. 
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J=8.7Hz). 7.34-7.42 (4H, m), 7.59 (2H, d, J=8.7Hz). 8.05 (IH, dd. J=9.1, 3.8Hz), 
8.30 (IH, d, J=3.8Hz). 10.20 (IH, s). MS(ESI) m/z 450(M+H)*. 
(Example 34) 

According to the same method as of the process 6 of example 31, a 
compound of example 34 was synthesized by using 4-methoxyphenyl- 
acethylchrolide and the hydrochloride (41) obtained in the process 5 of example 31 
as a starting material. 

IH-NMR (300MHz, CDCI3) 8 =0.72-0.76 (IH, m), 1.17-1.22 (7H, m). 1.38-1.49 (IH, 
m), 3.69 (2H, s), 3.81 (3H, s), 6.79-6.90 (4H, m). 6.99 (2H, d. J=8.7Hz), 7.26-7.33 
(2H, m), 7.40 (2H, d, J=8.7Hz), 7.64 (IH, s), 8.06 (IH, s). MS(ESI) m/z 
446(M-^-H)^ 
(Example 35) 

According to the same method as of the process 6 of example 31, a 
compound of example 35 was synthesized by using 3,4-dimethoxy- 
phenylacethylchroMe and the hydrochloride (41) obtained in the process 5 of 
example 31 as a starting material. 

IH-NMR (300MHz, DMSO-d6) 8 =0.79-0.83 (IH, m), 0.989 (IH, t, J=4.5Hz), 1.16 
(6H, d, J=6.5Hz), 1.66 (IH, t, 6.5Hz), 3.55 (2H, s), 3.62 (3H, s), 3.77 (6H, s), 6.65 
(2H, s), 6.93 (IH, d. J=9.2Hz), 7.02 (2H, dd, J=2.1, 6.5Hz), 7.60 (2H, d, J=6.5Hz), 
8.04 (IH, dd, J=2.7, 9.2Hz), 8.30 (IH, d, J=2.7Hz), 10.2 (IH, s), 10.4 (IH, s). 
MS(ESI) m/z 506(M+H)*. 
(Example 36) 

According to the same method as of the process 6 of example 31, a 
compound of example 36 was synthesized by using 3,4,5-trimethoxy- 
phenylacethylchroMde and the hydrochloride (41) obtained in the process 5 of 
example 31 as a starting material. 

IH-NMR (300MHz, DMSO-d6) 8 =0.79-0.83 (IH, m), 0.989 (IH, t, J=4.5Hz), 1.16 
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(6H. d, J=6.5Hz), 1.66 (IH, t. 6.5Hz), 3.55 (2H, s), 3.71 (6H, d. J=6.0Hz), 6.83-6.95 
(5H, m). 7.02(2H. d. J=9.2Hz), 7.59 (2H, d, J=9.2Hz), 8.04 (IH, dd, J=2.7, 9.0Hz), 
8.30 (IH, d, J=2.7Hz), 10.1 (IH, s), 10.2 (IH. s). MS(ESI) m/z 476(M+H)*. 
(Example 37) 

A methylene chloride solution (10ml) of the hydrochloride (254mg, 
0.76mmol) of the amine compound (41) obtained in the process 5 of example 31 
was added with triethylamine by 0.15ml and cooled in the ice bath, which was in 
turn further added with 4-phenylbutyric add (144mg, 0.88mmol), WSC • HCI 
(173mg, 0.90mmol) and stirred over night. After the reaction having been 
completed, the resultant was concentrated and separately purified by way of the 
sihca gel chromatography, thus obtained a compound (277mg) of example 37. 
IH-NMR (300MHz, DMS0-d6) 8 =0.79-0.83 (IH, m), 0.989 (IH, t, J=4.5Hz), 1.16 
(6H, d, J=6.5Hz), 1.66 (IH, t, J=6.5Hz), 1.86-1.95 (2H, m), 2.32 (2H, t, J=7.5Hz), 
2.63 (2H, t, J=7.5Hz), 6.94 (IH, d, J=9.0Hz), 7.01 (2H, dd, J=1.4Hz), 7.17-7.24 (5H, 
m), 8.05 (IH, d, J=9.0Hz), 8.30 (IH, s), 9.89 (IH, s), 10.2 (IH, s). MS(ESI) m/z 
444(M-i-H)^ 
(Example 38) 

A DMF solution (10ml) of the hydrochloride (120mg, 0.36mmol) of the 
amine compound (41) obtained in the process 5 of example 31 was added with 
triethylamine (50 jj. 1, 0.36mmol), potassium carbonate (105mg, 0.76mmol), 2- 
buromoethylbenzene (58 m 1, 0.43mmol) and sodiimi iodide (89mg, 0.59mol) to 
cause a reaction at 90°C. After the reaction was completed, the resultant was 
extracted with methylene chloride, and then washed with a saturated saline 
solution, dried and concentrated, and then purified by way of the silica gel thin 
layer chromatography A 4M-HC1 ethyl acetate solution was applied to this 
resultant in an ether solvent, thus obtained a compound (13mg) of example 38 as 
hydrochloride salt. 



IH-NMR (300MHz. DMS0-D6) 5 =0.78-0.84 (IH, m), 0.94-1.00 (IH, m), 1.15 (3H, 
s), 1.18 (3H. s). 1.63-1.68 (IH, m), 2.90-3.00( 4H, m), 7.02 (IH. d, J=9.2Hz), 7.15 
(2H. d, J=8.0Hz), 7.29-7.32 (7H, m), 8.09 (IH, d, J=9.2Hz). 8.36 (IH, d. J=2.8Hz). 
10.7 (IH, s). MSCESI) m/z 402(M+H)*, 400(M-H)-. 
5 (Example 39) 

According to the same method as of example 38, a compoxmd of example 39 
was synthesized by using 3-phenylpropylbromide and the hydrochloride of the 
amine compound (41) obtained in the process 5 of example 31 as a starting 
material. 

IH-NMR (300MHz. DMS0-d6) 8 =0.78-0.84 (IH, m), 0.94-1.00 (IH, m), 1.14 (3H, 
s), 1.16 (3H. s), 1.63-1.68 (IH. m), 1.92-2.00 (2H. m), 2.68-2.71 (2H, m), 3.21-3.28 
(2H, m), 7.04 (IH, d, J=8.7Hz), 7.13-7.23 (5H. m), 7.29 (2H, d, J=7.0Hz), 7.46 (2H, 
d, J=7.0Hz). 8.10 (IH. d. J=2.8. 8.7Hz). 8.35 (IH. d, J=2.8Hz). 10.3 (IH. s). 
MS(ESI) m/z 416(M+H)% 414(M-H)-. 
(Example 40) 

A dichloromethane solution (5ml) of the hydrochloride (lllmg, O.Smmol) of 
the amine compound (41) obtained in the process 5 of example 31 was added with 
triethylamine (lOlmg, Immol) and phenylisocyanate (60mg, 0.5mmol) and stirred 
at the room temperature for 20 hours. The generated precipitate was filtered to 
be taken, thus obtained a compound of example 40 (23mg, 18%) of a urea 
compoimd. 

IH-NMR (300MHz, DMS0-d6) 8 =0.76-0.82 (IH, m). 0.97-1.00 (IH. m). 1.14 (3H. 
s), 1.16 (3H, s), 1.62-1.66 (IH, m), 6.92-7.05 (4H. m), 7.28 (2H, t, J=8.7Hz), 7.45 (4H, 
d, J=8.7Hz). 8.05 (IH, dd, J=9.0, 2.7Hz), 8.30 (IH, d, J=2.4Hz), 8.64 (IH, s), 8.66 
(IH, s), 10.20 (IH, s). MS(ESI) m/z 415(M-H)-. 
(Example 41) 

A dichloromethane solution (5ml) of the hydrochloride (lllmg. 0.3mmol) of 
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the amine compound (41) obtained in the process 5 of example 31 was added with 
triethylamine (lOlmg, Immol) and phenylisocyanate (68mg, O.Smmol) and stirred 
at the room temperature for 20 hours. After the reaction was completed, the 
resvdtant was concentrated, extracted with methylene chloride, and after having 
been washed, dried and concentrated according to the conventional manner, 
further purified by way of the silica gel column chromatography (ethyl acetate, 
hexane), thus obtained a compoimd (83mg, 64%) of example 41. 
IH-NMR (300MHz, DMS0-d6) 6 =0.79-0.83 (IH, m), 0.97-1.00 (IH, m), 1.14 (3H, 
s), 1.17 (3H, s), 1.62-1.67 (IH, m), 6.98 (IH, d, J=8.7Hz), 7.05 (2H, d, J=8.7Hz), 7.13 
(IH, t, J=7.5Hz), 7.33 (2H, t, J=8.lHz), 7.45-7.51 (4H, m), 8.07 (IH, dd, J=8.7, 
2.7Hz), 8.32 (IH, d, J=2.7Hz), 9.76 (2H, broad s), 10.22 (IH, s). MS(ESI) m/z 
431(M-H)-. 
(Example 42) 

A dichloromethane solution (5ml) of the hydrochloride (lllmg, 0.3mmol) of 
the amine compoimd (41) obtained in the process 5 of example 31 was added with 
triethylamine (202mg, 2mmol) and benzenesulfonylchloride (88mg, 0.5mmol) and 
stirred at the room temperature for 20 hours. After the reaction having been 
completed, the resultant was concentrated, extracted with methylene chloride, 
and after having been washed, dried and concentrated according to the 
conventional manner, further purified by way of the sihca gel coliunn 
chromatography (ethyl acetate, hexane), thus obtained a compound (43mg, 33%) of 
example 42. 

IH-NMR (300MHz, DMS0-d6) 6 =0.78-0.82 (IH, m), 0.96-1.00 (IH, m), 1.13 (3H, 
s), 1.16 (3H, s), 1.61-1.66 (IH, m), 6.90-6.97 (3H, m), 7.06 (2H, d, J=8.4Hz), 7.50- 
7.65 (3H, m), 7.75 (2H, d, J=8.1Hz), 8.04 (IH, dd, J=9.0, 2.7Hz), 8.27 (IH, d, 
J=2.4Hz), 10.20 (2H, s). MS(ESI) m/z 438(M+H)^ 
(Example 43) 
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According to the same method as of example 1, and by using (S)-2,2- 
dimethylcydopropanecarbonyl chloride in the process 2, a compoimd of example 

43 was S3mthesized. 

IH-NMR (300MHz, DMS0-d6) 6 =0.75-0.83 (2H, m), 0.96-1.01 (2H, m), 1.13-1.18 
5 (12H, m), 1.60-1.68 (2H, m), 6.93 (IH, d, J=8.7Hz), 7.00 (2H, d, J=8.7Hz). 7.60 (2H, 
d, J=8.7Hz), 8.05 (IH, dd, J=8.7, 2.7Hz), 8.31 (IH, d. J=2.7Hz), 10.07 (IH, s), 10.20 
(lH,s). [a]D=+123.r (c=0.3, MeOH). 
(Example 44) 

According to tiie same method as of example 31, and by using (S)-2,2- 
10 dimethylcydopropanecarbonyl chloride in the process 4 and further using (R)-2,2- 
dimethylcyclopropanecarbonyl chloride in the process 6, a compoimd of example 

44 was S3nithesized. 

IH-NMR (300MHz, DMS0-d6) 5 =0.75-0.82 (2H, m), 0.96-1.01 (2H, m), 1.13-1.18 
(12H, m), 1.61-1.68 (2H, m), 6.93 (IH, d, J-8.7Hz), 7.00 (2H, d, J=8.7Hz), 7.60 (2H, 
15 d, J=8.7Hz), 8.05 (IH, dd, J=8.7, 2.7Hz), 8.31 (IH, d, J=2.7Hz), 10.07 (IH, s), 
10.2 1(1H, s). 
(Example 45) 

According to the same method as of example 31, and by using (R)-2,2- 
dimetiiylcydopropanecarbonyl chloride in the process 4 and further using (S)-2,2- 
20 dimethylcydopropanecarbonyl chloride in the process 6, a compound of example 

45 was synthesized. 

IH-NMR (300MHz, DMS0-d6) 5 =0.75-0.82 (2H, m), 0.96-1.01 (2H, m), 1.13-1.18 
(12H, m), 1.61-1.68 (2H, m), 6.93 (IH, d, J-8.7Hz), 7.00 (2H, d. J=8.7Hz), 7.60 (2H, 
d, J=8.7Hz), 8.05 (IH, dd, J=8.7, 2.7Hz), 8.30 (IH, d, J=2.7Hz), 10.07 (IH, s), 10.20 
25 (IH, s). 

(Example 46) 

rR^ 9 9 



dimethylcydopropanecarbonylchlohde in the process 2, a compoxmd of example 46 
was S3naithesized. 

IH-NMR (300MHz, DMS0-d6) 5 =0.75-0.82 (2H, m), 0.96-1.00 (2H, m), 1.13-1.18 
(12H, m), 1.6M.68 (2H, m), 6.92 (IH, d, J=8.7Hz), 6.98 (2H, d, J=8.7Hz), 7.58 (2H, 
d, J=8.7Hz), 8.03 (IH, dd, J=8.7, 2.7Hz). 8.29 (IH, d, J=2.7Hz), 10.06 (IH, s), 10.19 
(IHiS). [a]D-146.5'' (c=0.17, MeOH). 

Those compounds synthesized in examples 1 to 46 are shown as follows: 
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No. 



structural formvila 





(Example 47) 

Evaluation of the NF-kappa B inhibition 

Cells used for the tests were those prepared by stably introducing E. coH jS - 
galactosidase ( J3 -gal) genes driven by SV 40 minimum promoter fused with 6 
tandems of the NF-KappaB binding motif derived from inmnmoglobuhn kappa 
hght chain enhancer into human normal imibilical cord vein endothelial cells 
(HUVEC) immortalized with SV 40 large T antigen. The cells were subcultured 
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t 



in EPMI medium containing 10 % of FBS, and were seeded on a 96-well plate ia a 
concentration of 1 x lOVwell on a day before the start of the experiments. A 
compound of the present invention was dissolved in DMSO to obtaia a solution of 
a proper concentration, which was added into the 96-well plate so that the final 
5 DMSO concentration would be not higher than 1 %. 30 minutes after the 
addition of the compoimd, in order to induce NF-kappa B transcriptional activity, 1 
ng/ml of ILrl jS was added to each well so as to obtain the final concentration of 50 
ng/ml, iS -gal activity was determined 16 hours after with a chemiliuninescent 
substrate (Galacton-Iight-Plus: Boehringer Mannheim) according to a protocol 
10 attached to the reagent. A Luminescence detector (ATTO) was used for the 
determination. In this evaluation system, jS -gal activity induced by IL-1 jS was 
substantially completely inhibited by glucocorticoid. 

In the above evaluation, the compounds of the present invention exhibited 
the inhibiting eiBfects. 

15 The evaluation resxilts for the compounds of the present invention are 

shown in Table 1. 



Table 1 



Test compovind 


NFkB inhibition activity IC50 (ix g/ml) 


Example 1 


0. 5 


Example 2 


0. 3 


Example 3 


0. 8 


Example 4 


1 


Example 5 


0. 9 


Example 6 


0. 4 


Example 7 


1. 5 


Example 8 


1. 5 


Example 9 


0. 7 


Example 14 


0.015 


Example 22 


0.15 


Example 26 


0.15 



Example 29 


1 


Example 31 


1. 5 


Example 32 


0. 1 


Example 33 


0. 2 


Example 34 


0. 3 


Example 37 


0.0 9 


Example 38 


0.0 5 


Example 39 


0. 0 3 5 


Example 43 


0.2 5 


Example 44 


0. 1 


Example 45 


1 



(Example 48) 

Evaluation of AP-1 inhibition: 

Cells used for the tests were those prepared by stably introducing E. coH 
5 jS -galactosidase ( jS -gal) genes driven by SV 40 minimum promoter fused with 4 
tandems of the AP-1 binding motif derived jfirom human MMP-1 gene enhancer 
iato human normal umbihcal cord vein endothehal ceUs (HUVEC) immortalized 
with SV 40 large T antigen. The cells were subcultured in EPMI medium 
containing 10 % of FBS, and were seeded on a 96-well plate in a concentration of 1 

10 X lOVwell on a day before the start of the experiments. A compound of the 
present invention was dissolved in DMSO to obtaia a solution of a proper 
concentration, which was added into the 96-well plate so that the final DMSO 
concentration would be not higher than 1 %. 30 minutes after the addition of the 
compoxmd, phorbol-12-myristate-13-acetate (PMA) was added to each well so as to 

15 obtain the final concentration of 50 ng/ml. jS -gal activity was determined 16 
ho\u:s after with a chemiluminescent substrate (Galacton-Iight-Plus: Boehringer 
Mannheim) according to a protocol attached to the reagent. A Luminescence 
detector (ATTO) was used for the determination. In this evaluation system, jS - 
gal activity induced by PMA was substantially completely inhibited by 

20 glucocorticoid which is a known AP- 1 inhibitor. 



The compounds of the present invention exhibited the inhibition effect in 
these tests. 

(Example 49) 

An antibody titer inhibition test and a delayed-type hyper-sensitivity 
reaction inhibition test 

Rhesus monkeys (female, aged four to six) subjected to the test were 
sensitized with 6Lf of TTx (Tetanus Toxoid) both in the back skin and in the femur 
muscle under anestJiesia by an intramuscular injection of ketamine. The subject 
drug at the dose of 50mg/kg had been administered twice daily (7:00am and 
7:00pm) for 4 weeks starting at the day of TTx sensitization. The drug was 
suspended with 0.5% Tween 80 solution and was orally administered using a 
gastric catheter. The control animals were administered with the vehicle in the 
same manner as those for the test article. One ml of blood was drawn from 
femoral vein of each animal twice a week to obtain sera with which the anti-TTx 
antibody titer was evaluated by the ELISA method. The antibody titer was 
determined with OD of serially-diluted senmi from 1:100 by 2 times and was 
defined as the degree of dilution reaching to "an average OD of the antibody before 
immunization +2xSD". One hour after the final administration in the morning 
on day 28, TTx was challenged once in the thoracic skin (10, 3, 1, 0.3, 0.1, 
O.OSLfi'ml, 10 fj. 1/site), and skin reactions at the injection sites were observed 24 
and 48 hours after the TTx challenge. The delayed-type hypersensitivity reaction 
was scored according to the Draize dermal test criteria. 

In the above evaluation, the compound of example 43 exhibited its 
inhibiting effect in both of the antibody titer and the delayed-type hypersensitivity 
reaction. 

As is apparent from the result described above, the compounds of the 



activation, and thus are useful in providing the cure against the inflammatory 
diseases which might be involved in activation of those transcription factors. 
That is to say, the compounds of the present invention are useful as an anti- 
inflammatory agent, an anti-rheumatism agent, and immunosuppressive agent, a 
cancer metastasis inhibitor, and anti-viral agent or a therapeutic agent for arterial 
sclerosis, which can inhibit a number of gene ejcpression, such as inflammatory 
cytokines, matrix metaUoproteases, inflammatory cell adhesion molecules. 
Moreover, the compounds of the present invention are advantageously useful 
because they are free from side effects derived from hormonal action which has 
been observed in glucocorticoid. 
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WHAT IS CLAIMED IS: 

1. A heterocyclic compound represented by the following general formida (0 
and a pharmaceutically acceptable salt thereof: 



wherein is a cydoalkyl group, a cydoalkyl group haNdng a substituent(s), a 
cycloalkenyl group or a cydoalkenyl group having a substituent(s); each and R^ 
is a hydrogen atom or an alkyl group; R^ is an alkyl group, an alJtyl group having a 
substituent(s), an aUcenyl group, an aikenyl group having a substituent(s), a 
cydoalkyl group, a cydoalkyl group having a substituent(s), a cydoalkenyl group, 
a cydoalkenyl group having a substituent(s), an aryl group, an aryl group having a 
substituent(s), an aromatic heterocydic group having at least one hetero-atom 
within a ring or an aromatic heterocydic group having a substituent(s) and at 
least one hetero-atom within a ring; A is a heterocydic ring or a heterocydic ring 
having a substituent(s); B is an aromatic ring, an aromatic ring having a 
substituent(s), a heterocydic ring or a heterocydic ring having a substituent(s); n 
is an integer selected from 0 to 6; -Y- is an iateratomic bond, -CO-, -CO O-, -CO- 
NR^-, -CS-NR^-, -SO-, -SO2-, whereia each of R^ and R® respectively is a hydrogen 
atom or an alkyl group; wherein -X- is an interatomic bond, -0-, -0-CHR^-, -CHR®- 



O-, -O-CO-, -C0-0-, -0-CS-, -CS-O-, -S-, -SO-, -SO2-, -S-CHR^-, -CHR^°-S-, -S CO-, - 
CO-S-, -S-CS-, -CS-S-, -SO^-NR^^-, -NR^^-SO^-, -NR^'-, -NR^^-CHR^^-, -CHR^^-NR^^-, 



0 




( I ) 
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-co-. -C(=NOR^«)-, -C(=CHR^^-.-CO-CHR=»-. -CHR^^-CO-, -CO-NR^-, -NR^-CO-. - 
CR^R^^-. -CHR^-CHR^-, -CR^CR^., -O-CHR^-CHR^K wherein each ofW, R«. R«. 
R»° R-. R>^ R^° R^, R^. R=«. R30 respectively is either of a hydrogen 

atom or an atkyl group; each of R", R^^ R^^ R"^ R", Ris rw^ r22 ^^^j j^23 
5 respectively is either of a hydrogen atom, an alkyl group or an acyl group; each of 
R^^ and R^' respectively is either of a hydrogen atom, a hydroxy group or an alkyl 
group; and R25 is a hydrogen atom, a hydroxy group, an alkyl group, an alkyl group 
having a substituent(s), a mercapto group, an alkoxy group, an alkylthio group, an 
acyloxy group, an amino group, an alkylamino group, an amino group substituted 
10 with an amino protective group, a carboxyl group, an alkoxycarbonyl group, an 
aminocarbonyl group, or a cyano group. 

2. The heterocyclic compound and pharmaceutically acceptable salt thereof 
according to claim 1, wherein R^ in the general formtda (I) is a cydoalkyl group 
having a substituent(s). 

15 3. The heterocyclic compound and pharmaceuticaUy acceptable salt thereof 

according to claim 1, wherein R^ of the general formula (I) is a cydopropyl group 
having a substituent(s). 

4. The heterocydic compoimd and pharmaceutically acceptable salt thereof 
according to daim 1, wherein R^ of the general formula (J) is either of a 2,2- 

20 dimethylcydopropyl group, a 2,2-dichlorocydopropyl group, a 2,2- 
difluorocydopropyl group or a 2,2-dibromocydopropyl group. 

5. The heterocydic compound and pharmaceutically acceptable salt thereof 
according to daim 4, wherein, in the general formula (1), Ais either of an aromatic 
heterocydic ring or an aromatic heterocydic ring having a substituent(s), and B is 

25 either of an aromatic ring, an aromatic ring having a substituent(s), an aromatic 
heterocydic ring or an aromatic heterocydic ring having a substituent(s). 

6. The heterocydic compound and pharmaceutically acceptable salt thereof 
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according to claim 5, wherein -Y- of the general formula (I) is an interatomic bond, 
-CO-, -CONR^-, CSNR'- or -SO2-, wherein each of and respectively is a 
hydrogen atom or an alkyl group. 

7. The heterocydic compound and pharmaceuticaUy acceptable salt thereof 
according to daim 1, wherein, in the general formula (I), -X- is an interatomic 
bond, -0-, -0-CHR'-, -CHR'-O-, -S-, -NR^'-, -CR^R^^- or -0-CHR*'-CHR'^-, 
wherein each of R', R^ R^, R^ and R^^ respectivdy is a hydrogen atom or an alkyl 
group; R^^ is either of a hydrogen atom, an alkyl group or an acyl group; and R^ is 
a hydrogen atom, a hydroxy group, an alkyl group, an alkyl group having a 
substituent(s), a mercapto group, an alkoxy group, an alkylthio group, an acyloxy 
group, an amino group, an alkylamino group, an amino group substituted with an 
amino protective group, a carboxyl group, - an alkoxycarbonyl group, an 
aminocarbonyl group, or a cyano group. 

8. The heterocydic compound and pharmaceuticaUy acceptable salt thereof 
according to daim 7, wherdn, in the general formula ®, Ais either of a pyridine, a 
pyiidazine, a pyrimidine, a pjoidine having a substituent(s), a pyridazine having a 
substituent(s) or a pyrimidine having a substituent(s); and B is a benzene ring or a 
benzene ring having a substituent(s). 

9. The heterocydic compound and pharmaceuticaUy acceptable salt thereof 
according to daim 8, wherein R^ and R^ of the general formula (T) may be the same 
or different from each other and each may be either of a 2,2-dimethylcydopropyl 
group, a 2,2-dichlorocydopropyl group, a 2,2-difluorocydopropyl group or a 2,2- 
diburomocydopropyl group; -Y- is -CO-; and n is 0. 

10. The heterocydic compound and pharmaceuticaUy acceptable salt thereof 
according to daim 8, wherein R' of the general formula (0 is either of a 2,2- 
dimethylcydopropyl group, a 2,2-dichlorocydopropyl group, a 2,2- 
difluorocydopropyl group or a 2,2-dibromocydopropyl group; R^ is an aryl group or 



an aryl group having a substituent(s); -Y- is -CO-; and n is an integer selected 
from 1 to 3. 

11. The heterocydic compound and pharmaceutically acceptable salt thereof 
according to daim 8, wherein of the general formula (J) is either of a 2,2- 

5 dimethylcydopropyl group, a 2,2-dichlorocydopropyl group, a 2.2- 
difluorocydopropyl group or a 2,2-dibromocydopropyl group; R* is an aryl group or 
an aryl group having a substituent(s); -Y- is an interatomic bond; and n is an 
integer selected from 2 to 4. 

12. The heterocydic compoxmd and pharmaceutically acceptable salt thereof 
3 according to any one of daims 3 to 11, wherein when R^ of the general formula (T) 

is a cydopropyl group having a substituent(s), an absolute configuration of the 
carbon atom on the cydopropyl group adjacent to the carbonyl group is S. 

13. The heterocydic compound and pharmaceutically acceptable salt thereof 
according to any one of daims 3 to 11, wherein when R^ of the general formula (I) 

i is a cydopropyl group having a substituent(s), an absolute configuration of the 
carbon atom on the cydopropyl group adjacent to the carbonyl group is R. 

14. The heterocydic compound and pharmaceutically acceptable salt thereof 
according to daim 9, wherein when each of R^ and R* of the general formula (T) is a 
cydopropyl group having a substituent(s), an absolute configuration of the carbon 
atom on the cydopropyl group adjacent to the carbonyl group is S. 

15. The heterocydic compound and pharmaceutically acceptable salt thereof 
according to daim 9, wherein when each of R^ and R^ of the general formula (1) is a 
cydopropyl group having a substituent(s), an absolute configuration of the carbon 
atom on the cydopropyl group adjacent to the carbonyl group is R. 

16. A heterocydic compound and a pharmaceutically acceptable salt thereof 
represented by the following formulas: 
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17. The heterocyclic compound and pharmaceutically acceptable salt thereof 
according to claim 1, wherein B is a phenylene group; is a cydoalkyl group 
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having a substituent(s) or a cydoalkenyl group having a substituent(s); is a 
hydrogen atom or an alkyl group; R^ is a hydrogen atom or an alkyl group; R^ is an 
alkyl group which may be substituted, a cydoalkyl group which may be 
substituted, a cydoalkenyl group which may be substituted, an aryl group which 
5 may be substituted or an aromatic heterocydic ring group which may be 
substituted and also has one or more hetero atoms; -X- is -0-, -O-CHR'-, -CHR^- 
0-, -0-C0-, -C0-0-, -O-CS-. -CS-0-, -S-, -SO-, -SO2-, -S-CHR«-, -CHR^°-S-, -S-CO-, - 
CO-S-, -S-CS-, -CS-S-, -SO2-NR"-, -NR^2.sQ^. .j^is. .nrh.chR^s. .chR^^-NR"-, 
-CO-, -C(=NORi«)-, -C(=CHR^^-, -CO-CHR^-, -CHR^^-CO-, -CO-NR^-, -NR^^-CO-, - 
) CR^R^^, -CHR2S-CHR2'- or -CR^=CR2^ wherein each of R', R«, R«, Ri° R^", R^i, r24^ 
R^® and R^ is either of a hydrogen atom or an alkyl group; each of R", R^^ R^^, R", 
R , R^®, R^®, R^^ and R^ is either of a hydrogen atom, an alkyl group or an acyl 
group; each of R^^ and R^^ is a hydrogen atom or an alkyl group; each of R^ and R^ 
is either of a hydrogen atom, a hydroxy group or an alkyl group; and R^ is a 
I hydrogen atom, a hydroxy group, an alkyl group which may be substitutedi a 
mercapto group, an alkox>r group, an alkylthio group, an acyloxy group, an amino 
group which may be substituted with an alkyl group or an amino protective group, 
a carboxyl group, an alkoxycarbonyl group, an aminocarbonyl group, or a cyano 
group; wherein n is an integer selected from 0 to 6; Y is -C(0)-; and A is the 
aromatic heterocydic ring induding at least one or more nitrogen atom. 

18. A pharmaceutical composition comprising as an active ingredient a 
heterocydic compound or a pharmaceutically acceptable salt thereof according to 
any one of daims 1 to 17. 

19. An AP-1 activation inhibitor or a NF-kappaB activation inhibitor 
comprising as an active ingredient a heterocydic compound or a pharmaceutically 
acceptable salt thereof according to any one of daims 1 to 17. 

20. An inflamm atory cytokine production inhibitor, a production inhibitor 
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for matrix metaUoprotease or an ixiflanunatory ceU adhesion factor expression 
inhibitor comprising^ as an active ingredient a heterocydic compound or a 
pharmaceuticaUy acceptable salt thereof according to any one of claims 1 to 17. 
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ABSTRACT 



The present invention provides an AP-1 activation inhibitor, a NF-kappaB 
activation inhibitor, an inflammatory cytokine production inhibitor, a production 
inhibitor for matrix metaUoprotease or an inflammatory ceU adhesion factor 
expression inhibitor, which contains a heterocydic compound or a 
pharmaceuticaUy acceptable salt thereof as an active ingredient. 



96 



